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1 , 3 -DIAMINO-2 -HYDROXYPRQPANE PRODRUG DERIVATIVES 

CROSS REFERENCE TO RELATED APPLICATIONS 
This application claims priority from U.S. 
Provisional Application Serial No. 60/408,783, filed 
September 6, 2 0 02, which is incorporated herein by- 
reference in its entirety. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The invention relates to 1 , 3 -diamino-2 - 

hydroxypropane prodrug derivatives and to such compounds 
that are useful in the treatment of Alzheimer's disease 
and related diseases. More specifically, it relates to 
such compounds that are capable of yielding or 
generating, either in vitro or in vivo, compounds that 
inhibit beta-secretase, an enzyme that cleaves amyloid 
precursor protein to produce amyloid beta peptide (A 
beta) , a major component of the amyloid plaques found in 
the brains of Alzheimer's sufferers. 

Background of the Invention 

Alzheimer's disease (AD) is a progressive 
degenerative disease of the brain primarily associated 
with aging. Clinical presentation of AD is characterized 
by loss of memory, cognition, reasoning, judgment, and 
orientation. As the disease progresses, motor, sensory, 
and linguistic abilities are also affected until there is 
global impairment of multiple cognitive functions. These 
cognitive losses occur gradually, but typically lead to 
severe impairment and eventual death in the range of four 
to twelve years. 

Alzheimer's disease is characterized by two major 
pathologic observations in the brain: neurofibrillary 
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tangles and beta amyloid (or neurit ic) plaques, comprised 
predominantly of an aggregate of a peptide fragment know 
as A beta. Individuals with AD exhibit characteristic 
beta-amyloid deposits in the brain (beta amyloid plaques) 
and in cerebral blood vessels (beta amyloid angiopathy) 
as well as neurofibrillary tangles. Neurofibrillary 
tangles occur not only in Alzheimer's disease but also in 
other dementia- inducing disorders. On autopsy, large 
numbers of these lesions are generally found in areas of 
the human brain important for memory and cognition. 

Smaller numbers of these lesions in a more 
restricted anatomical distribution are found in the 
brains of most aged humans who do not have clinical AD. 
Amyloidogenic plaques and vascular amyloid angiopathy 
also characterize the brains of individuals with Trisomy 
21 (Down's Syndrome), Hereditary Cerebral Hemorrhage with 
Amyloidosis of the Dutch-Type (HCHWA-D) , and other 
neurodegenerative disorders. Beta-amyloid is a defining 
feature of AD, now believed to be a causative precursor 
or factor in the development of disease. Deposition of A 
beta in areas of the brain responsible for cognitive 
activities is a major factor in the development of AD. 
Beta-amyloid plaques are predominantly composed of 
amyloid beta peptide (A beta, also sometimes designated 
betaA4) . A beta peptide is derived by proteolysis of the 
amyloid precursor protein (APP) and is comprised of 39-42 
amino acids. Several proteases called secretases are 
involved in the processing of APP. 

Cleavage of APP at the N-terminus of the A beta 
peptide by beta-secretase and at the C-terminus by one or 
more gamma-secretases constitutes the beta-amyloidogenic 
pathway, i.e. the pathway by which A beta is formed. 
Cleavage of APP by alpha-secretase produces alpha-sAPP, a 
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secreted form of APP that does not result in beta-amyloid 
plaque formation. This alternate pathway precludes the 
formation of A beta peptide. A description of the 
proteolytic processing fragments of APP is found, for 
example, in U.S. Patent Nos . 5,441,870; 5,721,130; and 
5, 942,400. 

An aspartyl protease has been identified as the 
enzyme responsible for processing of APP at the beta- 
secretase cleavage site. The beta- secretase enzyme has 
been disclosed using varied nomenclature, including BACE, 
Asp, and Memapsin. See, for example, Sinha et al . , 1999, 
Nature 402:537-554 (p501) and published PCT application 
WO00/17369. 

Several lines of evidence indicate that progressive 
cerebral deposition of beta-amyloid peptide (A beta) 
plays a seminal role in the pathogenesis of AD and can 
precede cognitive symptoms by years or decades. See, for 
example, Selkoe, 19 91, Neuron 6:487. Release of A beta 
from neuronal cells grown in culture and the presence of 
A beta in cerebrospinal fluid (CSF) of both normal 
individuals and AD patients has been demonstrated. See, 
for example, Seubert et al . , 1992, Nature 359:325-327. 

It has been proposed that A beta peptide accumulates 
as a result of APP processing by beta - secretase , thus 
inhibition of this enzyme 1 s activity is desirable for the 
treatment of AD. In vivo processing of APP at the beta- 
secretase cleavage site is thought to be a rate-limiting 
step in A beta production, and is thus a therapeutic 
target for the treatment of AD. See for example, 
Sabbagh, M . , et al . , 1997, Alz. Dis. Rev. 3, 1-19. 

BACE1 knockout mice fail to produce A beta, and 
present a normal phenotype . When crossed with transgenic 
mice that over express APP, the progeny show reduced 
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amounts of A beta in brain extracts as compared with 
control animals (Luo et al . , 2001 Nature Neuroscience 
4:231-232). This evidence further supports the proposal 
that inhibition of beta-secretase activity and reduction 
of A beta in the brain provides a therapeutic method for 
the treatment of AD and other beta amyloid disorders. 

At present there are no effective treatments for 
halting, preventing, or reversing the progression of 
Alzheimer's disease. Therefore, there is an urgent need 
for pharmaceutical agents capable of slowing the 
progression of Alzheimer's disease and/or preventing it 
in the first place. 

Compounds that are effective inhibitors of beta- 
secretase, that inhibit beta-secretase-mediated cleavage 
of APP, that are effective inhibitors of A beta 
production, and/or are effective to reduce amyloid beta 
deposits or plaques, are needed for the treatment and 
prevention of disease characterized by amyloid beta 
deposits or plaques, such as AD. 

SUMMARY OF THE INVENTION 
The invention encompasses the compounds of formula 
(AA) , (I) and (X) shown below, pharmaceutical 
compositions containing the compounds and methods 
employing such compounds or compositions in the treatment 
of Alzheimer's disease and more specifically compounds 
that are capable of inhibiting beta-secretase, an enzyme 
that cleaves amyloid precursor protein to produce A-beta 
peptide, a major component of the amyloid plaques found 
in the brains of Alzheimer's sufferers. 

In one aspect, the invention provides compounds of 
the formula AA: 
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(AA) 



and pharmaceutically acceptable salts thereof, wherein 
one of R N and R N ' is hydrogen and 

the other is -C (=0) - (CRR' ) o-eRioo, -C (=0) - (CRR' ) i-s-0-R' i 0 o, - 
C(=0) - (CRR' )i- 6 -S-R f 10 o# -C(=0) - (CRR' )i- 6 -C(=0) -Rioo, 
-C(=0) - (CRR' )i- 6 -S0 2 -Rioo, -C(=0) - (CRR' ) x . e -NR 100 -R' 100 , 
or v ^ z v v / (CH 2 ) n7 — CHC(O)- 

Y X I 

R 4 

wherein 

R 4 is selected from the group consisting of H; NH 2 ; -NH- 
(CH 2 ) n6-R 4 -i; -NHR 8 ; -NR 50 C (0) R 5 ; C;l-C 4 alkyl-NHC (O) R 5 ; 
-(CH 2 ) 0 -4R8; -0-C!-C 4 alkanoyl; OH; C 6 -Ci 0 aryloxy 
optionally substituted with 1, 2, or 3 groups that 
are independently halogen, C x -C 4 alkyl, -C0 2 H, -C(0)- 
Cx-C 4 alkoxy, or Ci-C 4 alkoxy; Ci-C 6 alkoxy; aryl Ci-C 4 

alkoxy; -NR 50 CO 2 R 51 ; -C x -C^ alkyl -NR 50 CO 2 R 51 ; -C=N; -CF 3 ; 

-CF 2 -CF 3 ; -C=CH; -CH 2 -CH=CH 2 ; - (CH 2 ) i- 4 -R4-1 / - (CH 2 ) i- 4 - 
NH-R4-1; -O- (CH 2 ) n6 -R 4 . i; -S- (CH 2 ) n6 -R 4 . i; - (CH 2 ) 0 . 4 - 
NHC(O) - (CH 2 ) 0 -6-R 5 2; - (CH 2 ) 0 . 4 -R 53 - (CH 2 ) 0 - 4 -R54 ; 
wherein 

n 6 is 0, 1, 2, or 3; 

n 7 is 0, 1, 2, or 3; 
R 4 _i is selected from the group consisting of -S0 2 - 

(Ci-Ca alkyl), -SO- (Ci-C 8 alkyl), -S- (Ci-C 8 

alkyl), -s-CO- (Ci-C 6 alkyl), -S0 2 -NR 4 . 2 R4-3 ; -CO- 

Ci-C 2 alkyl; -C0-NR 4 - 3 R 4 - 4 ; 
R 4 . 2 and R 4 - 3 are independently H, C1-C3 alkyl, or C 3 -C 6 

cycloalkyl ; 

R 4 , 4 is alkyl, arylalkyl, alkanoyl, or arylalkanoyl ; 
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R 4 - 6 is-H or d-C 6 alkyl; 

R 5 is selected from the group consisting of C 3 -C 7 
cycloalkyl; Ci-C 6 alkyl optionally substituted 
with 1, 2, or 3 groups that are independently 
halogen, -NR 6 R 7 , d~C 4 alkoxy, C 5 -C 6 

heterocycloalkyl , C 5 -C 6 heteroaryl , C 6 -C 10 aryl , 
C3-C7 cycloalkyl d-d alkyl, -S-C1-C4 alkyl, 
-S0 2 -C 1 -C 4 alkyl, -C0 2 H, -CONR 6 R 7/ -C0 2 -C 1 -C 4 
alkyl, C 6 -C 10 aryloxy; heteroaryl optionally 
substituted with 1, 2, or 3 groups that are 
independently C x -C 4 alkyl, C1-C4 alkoxy, halogen, 
C1-C4 haloalkyl, or OH; heterocycloalkyl 
optionally substituted with 1, 2, or 3 groups 
that are independently C1-C4 alkyl, C1-C4 alkoxy, 
halogen, or C 2 -C 4 alkanoyl ; aryl optionally 
substituted with 1, 2, 3, or 4 groups that are 
independently halogen, OH, d-C 4 alkyl, C x -C 4 
alkoxy, or d-C 4 haloalkyl; and -NR 6 R 7 ; wherein 
R 6 and R 7 are independently selected from the 
group consisting of H, d-C 6 alkyl, C 2 -C 6 
alkanoyl, phenyl, -S0 2 -d-C 4 alkyl, phenyl 
d-C 4 alkyl; 

R 8 is selected from the group consisting of -S0 2 - 
heteroaryl , -so 2 -aryl , -S0 2 -heterocycloalkyl , 
-S0 2 -d-do alkyl, -C (0)NHR 9 , heterocycloalkyl, 
-S-d-C 6 alkyl, -S-d-C 4 alkanoyl, wherein 

R 9 is aryl d-C 4 alkyl, d-C 6 alkyl, or H; 
R 50 is H or d-C 6 alkyl; 
R 5 i is selected from the group consisting of aryl d- 
C 4 alkyl; d-C 6 alkyl optionally substituted 
with 1, 2, or 3 groups that are independently 
halogen, cyano, heteroaryl, -NR 6 R 7 , -C(0)NR 6 R 7 , 
C3-C7 cycloalkyl, or -d~d alkoxy; 
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heterocycloalkyl optionally substituted with 1 
or 2 groups that are independently C!"-C 4 alkyl, 
Ci-C 4 alkoxy, halogen, C 2 ~C 4 alkanoyl, aryl Ci-C 4 
alkyl, and -S0 2 C1-C4 alkyl; alkenyl; alkynyl; 
heteroaryl optionally substituted with 1, 2, or 
3 groups* that are independently OH, C1-C4 alkyl, 
C1-C4 alkoxy, halogen, NH 2 , NH(Ci-C 6 alkyl) or 
N(Ci-C 6 alkyl) (Ci-C 6 alkyl) ; heteroarylalkyl 
optionally substituted with 1, 2, or 3 groups 
that are independently C1-C4 alkyl, Ci-C 4 alkoxy, 
halogen, NH 2 , NH(d-C 6 alkyl) or N(Ci-C 6 
alkyl) (Ci-C 6 alkyl); aryl; heterocycloalkyl; C 3 - 
C 8 cycloalkyl; and cycloalkyl alkyl ; wherein the 
aryl; heterocycloalkyl, C 3 -C 8 cycloalkyl, and 
cycloalkylalkyl groups are optionally 

substituted with 1, 2, 3, 4 or 5 groups that 
are independently halogen, CN, N0 2 , C^-Ce alkyl, 
Ci-C 6 alkoxy, C 2 -C 6 alkanoyl, Ci-C 6 haloalkyl , Ci- 
C 6 haloalkoxy, hydroxy, Ci-C 6 hydroxyalkyl , Ci-C 6 
alkoxy Ci-C 6 alkyl, Ci-C 6 thioalkoxy, Cx-Ce 
thioalkoxy Ci-C 6 alkyl, or Ci-C 6 alkoxy Ci-Cg 
alkoxy; 

R 52 is heterocycloalkyl, heteroaryl, aryl, 
cycloalkyl, -S (O) 0 -2-Ci-C 6 alkyl, C0 2 H, -C(0)NH 2 , 
-C(0)NH (alkyl) , -C (0) N (alkyl ) (alkyl), -C0 2 - 
alkyl, -NHS (O) 0 -2-Ci-C 6 alkyl, -N (alkyl) S (O) 0 - 2 - 
Ci-Cg alkyl, -S (O) 0-2-heteroaryl , -S (0) 0-2-aryl , 
-NH(arylalkyl) , -N (alkyl) (arylalkyl) , 

thioalkoxy, or alkoxy, each of which is 
optionally substituted with 1, 2, 3, 4, or 5 
groups that are independently alkyl, alkoxy, 
thioalkoxy, halogen, haloalkyl, haloalkoxy, 
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alkanoyl, N0 2/ CN, alkoxycarbonyl , or 
aminocarbonyl ; 

R 53 is absent, -O- , -C(O)-, -NH- , -N (alkyl)-, -NH- 
S (O) o-2- , -N (alkyl) -S (O) 0 -2~ , S (O) 0 - 2 -NH- , -S (O) 0 - 
2 - N (alkyl)-, -NH-C(S)-, or -N (alkyl) -C (S) - ; 

R 54 is heteroaryl, aryl, arylalkyl, heterocycloalkyl , 
C0 2 H, -C0 2 -alkyl # -C (O) NH (alkyl) , -C (O) N (alkyl ) 
(alkyl), -C(0)NH 2 , Ci-C 8 alkyl, OH, aryloxy, 
alkoxy, arylalkoxy, NH 2 , NH(alkyl), N(alkyl) 
(alkyl), or -Ci-C 6 alkyl-C0 2 -C 1 -C 6 alkyl, each of 
which is optionally substituted with 1, 2, 3, 
4, or 5 groups that are independently alkyl, 
alkoxy, C0 2 H, -C0 2 -alkyl, thioalkoxy, halogen, 
haloalkyl, haloalkoxy, hydroxyalkyl , alkanoyl, 
N0 2 , CN, alkoxycarbonyl , or aminocarbonyl; 
X is selected from the group consisting of -Ci-C 6 

alkylidenyl optionally optionally substituted with 

1, 2, or 3 methyl groups; and -NR 4 _ 6 -; or 

R 4 and R 4 - 6 combine to form -(CH 2 ) n io-/ wherein 
nio is 1, 2, 3, or 4 ; 
Z is selected from the group consisting of a bond; S0 2 ; 

SO; S; and C (O) ; 
Y is selected from the group consisting of H; Ci-C 4 

haloalkyl; C 5 -C 6 heterocycloalkyl; C 6 -C 10 aryl; OH; 

-N(Yi) (Y 2 ) ; Ci-Cio alkyl optionally substituted with 1 

thru 3 substituents which can be the same or 

* 

different and are selected from the group consisting 
of halogen, hydroxy, alkoxy, thioalkoxy, and 
haloalkoxy; C 3 -C 8 cycloalkyl optionally substituted 
with 1, 2, or 3 groups independently selected from 
Ci-C 3 alkyl, and halogen; alkoxy; aryl optionally 
substituted with halogen, alkyl, alkoxy, CN or N0 2 ; 
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arylalkyl optionally substituted with halogen, 
alkyl, alkoxy, CN or N0 2 ; wherein 

Yi and Y 2 are the same or different and are H; Ci-Ci 0 
alkyl optionally substituted with 1, 2, or 3 
substituents selected from the group consisting 
of halogen, Ci-C 4 alkoxy, C 3 -C 8 cycloalkyl, and 
OH; C 2 -C 6 alkenyl; C 2 -C 6 alkanoyl; phenyl; -S0 2 - 
C!-C 4 alkyl; phenyl Ci-C 4 alkyl; or C 3 -C 8 
cycloalkyl Ci-C 4 alkyl; or 

Yi, Y 2 and the nitrogen to which they are attached 
form a ring selected from the group consisting 
of piperazinyl, piperidinyl, morpholinyl, and 
pyrolidinyl, wherein each ring is optionally 
substituted with 1, 2, 3, or 4 groups that are 
independently C x -C 6 alkyl, Cx-Ce alkoxy, Ci-C 6 
alkoxy Ci-C 6 alkyl, or halogen; 
Ri is - (CH 2 )i- 2 -S(0)o-2- (Ci-C 6 alkyl), or 

Ci-Cio alkyl optionally substituted with 1, 2, or 3 
groups independently selected from halogen, OH, 
=0, -SH, -C=N, -CF 3 , -Ci-C 3 alkoxy, amino, mono- 
or dialkylamino, -N(R)C(0)R' -, -0C(=0) -amino 
and -OC (=0) -mono- or dialkylamino, or 

C 2 -C 6 alkenyl or C 2 -C 6 alkynyl, each of which is 
optionally substituted with 1, 2, or 3 groups 
independently selected from halogen, -OH, -SH, 
-C=N, -CF 3 , Ci-C 3 alkoxy, amino, and mono- or 
dialkylamino, or 

aryl, heteroaryl , heterocyclyl , -Ci-C 6 alkyl -aryl, 
-Ci-C 6 alkyl -heteroaryl , or -C x -C 6 alkyl - 
heterocyclyl, where the ring portions of each 
are optionally substituted with 1, 2, 3, or 4 
groups independently selected from halogen, 
-OH, -SH, -C=N, -NR 105 R'io5, -C0 2 R, -N(R)COR', or 
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-N(R)S0 2 R', -C(=0) - (C1-C4) alkyl, -S0 2 - amino, 
-S0 2 -mono or dialkylamino, -C (=0) -amino, -C(=0)- 
mono or dialkylamino, -S0 2 - (Cx-Ci) alkyl, or 
-Cx-Cg alkoxy optionally substituted with 1, 2, 

or 3 groups which are independently a 

halogen, or 

C3-C7 cycloalkyl optionally substituted with 1, 
2, or 3 groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3 , C!-C 3 
alkoxy, amino, -Ci-C 6 alkyl and mono- or 
dialkylamino, or 
C1-C10 alkyl optionally substituted with 1, 2, 
or 3 groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3 , -C 1 -C 3 
alkoxy, amino, mono- or dialkylamino and 
-C1-C3 alkyl, or 
C 2 -Ci 0 alkenyl or C 2 -Ci 0 alkynyl each of which is 
optionally substituted with 1, 2, or 3 
groups independently selected from 

halogen, -OH, - SH, -C=N, -CF 3/ C1-C3 
alkoxy, amino, Ci-Cg alkyl and mono- or 
dialkylamino; and 
the heterocyclyl group is optionally further 
substituted with oxo; 
R and R' independently are hydrogen or C1-C10 alkyl; 
R 2 is selected from the group consisting of H; Ci-C 6 
alkyl, optionally substituted with 1, 2, or 3 
substituents that are independently selected from 
the group consisting of C1-C3 alkyl, halogen, -OH, 

-SH, -C=N, -CF 3 , C!-C 3 alkoxy, and -NRi-aRi-b; wherein 
Ri-a and Ri. b are -H or Ci-C 6 alkyl; 
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- (CH 2 ) o-4-aryl ; - (CH 2 ) 0 -4 -heteroaryl ; C 2 -C 6 alkenyl ; C 2 - 
C 6 alkynyl; -CONR N _ 2 R N - 3 ; ~S0 2 NR N _ 2 R N _ 3 ; -C0 2 H; and -C0 2 - 
(C1-C4 alkyl) ; 

R 3 is selected from the group consisting of H; Ci-C 6 
alkyl, optionally substituted with 1, 2, or 3 
substituents independently selected from the group 

consisting of C1-C3 alkyl, halogen, -OH, -SH, -C=N, 
-CF 3 , C1-C3 alkoxy, and -NRi_ a Ri_ b ; - (CH 2 ) 0 - 4 -aryl ; 
(CH 2 ) o-4-heteroaryl ; C 2 -C 6 alkenyl; C 2 -C 6 alkynyl; -CO- 
NR N . 2 R N - 3 ; -S0 2 -NR N _ 2 R N _ 3 ; -C0 2 H; and - C0-0- (C1-C4 
alkyl) ; 
or 

R 2 , R 3 and the carbon to which they are attached form a 
carbocycle of three thru seven carbon atoms, wherein 
one carbon atom is optionally replaced by a group 
selected f rom-O- , -S-, -S0 2 - , or -NR N _ 2 - ; 

R c is selected from the group consisting of C1-C10 alkyl 
optionally substituted with 1, 2, or 3 groups 
independently selected from the group consisting of 
R205, -OC=ONR 235 R240 / -S (=0)o-2 (Ci-C 6 alkyl), -SH, 
-NR 235 OONR 235 R 2 40 / -C=ONR 235 R 24 o, and - S ( =0) 2 NR 235 R 24 o ; 

- (CH 2 ) 0-3- (C 3 -C 8 ) cycloalkyl wherein the cycloalkyl is 
optionally substituted with 1, 2, or 3 groups 
independently selected from the group consisting of 
R205, -C0 2 H, and -C0 2 - (C1-C4 alkyl); - (CR 245 R 25 o) o-4-aryl ; 

- (CR 245 R25o) 0-4 -heteroaryl ; - (CR 245 R25o) 0-4- 
heterocycloalkyl ; - (CR 245 R25o) 0-4 -aryl -heteroaryl ; - 
(CR 245 R25o) 0-4 -aryl -heterocycloalkyl ; - (CR 245 R 250 ) 0 -4- 
aryl-aryl; - (CR 245 R2so) 0 - 4 -heteroaryl -aryl ; - (CR 245 R25o) 0- 
4 -heteroaryl -heterocycloalkyl ; - (CR 245 R 2 5o) 0-4- 
heteroaryl -heteroaryl ; - (CR 245 R 25 o) 0-4 - 
heterocycloalkyl -heteroaryl ; - (CR 245 R 25 o) 0-4- 
heterocycloalkyl -heterocycloalkyl ; - (CR 2 4 5 R 250 ) 0 . 4 - 
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heterocycloalkyl -aryl; - [C(R 255 ) (R 26 o) ] 1-3-CO-N- (1*255)2; 
-CH (aryl) 2 ; -CH (heteroaryl ) 2 ; -CH (heterocycloalkyl ) 2 ; 
-CH (aryl) (heteroaryl) ; cyclopentyl, cyclohexyl, or 
cycloheptyl ring fused to aryl, heteroaryl, or 
heterocycloalkyl wherein one carbon of the 
cyclopentyl, cyclohexyl, or cycloheptyl is 
optionally replaced with NH, NR 215/ O, or S(=O) 0 - 2 , 
and wherein the cyclopentyl, cyclohexyl, or 
cycloheptyl group can be optionally substituted with 
1 or 2 groups that are independently R 205 or =0; -CO- 
NR 235 R24o; -S0 2 - (C1-C4 alkyl) ; C 2 -Ci 0 alkenyl optionally 
substituted with 1, 2, or 3 R 205 groups; C 2 -C 10 
alkynyl optionally substituted with 1, 2, or 3 R 205 
groups; - (CH 2 ) 0 -i-CH( (CH 2 ) 0 -6-OH) - (CH 2 ) 0 -i-aryl; -(CH 2 ) 0 - 
i-CHRc-e- (CH 2 ) 0-1-heteroaryl ; -CH(-aryl or 
-heteroaryl) -C0-0(d-C 4 alkyl) ; -CH(-CH 2 -0H) -CH(OH) - 
phenyl-N0 2 ; (C x -C 6 alkyl) -O- (d-C 6 alkyl) -OH; -CH 2 -NH- 
CH 2 -CH(-0-CH 2 -CH 3 ) 2 ; -H; and -(CH 2 ) 0 - 6 - 
C(=NR 235 ) (NR 235 R 240 ) ; wherein 

each aryl is optionally substituted with 1, 2, or 3 

R200 ; 

each heteroaryl is optionally substituted with 1, 2, 
3, or 4 R 200 ; 

each heterocycloalkyl is optionally substituted with 
1 , 2 , 3 , or 4 R 210 ; 

R200 at each occurrence is independently selected 
from the group consisting of Ci-C 6 alkyl 
optionally substituted with 1, 2, or 3 R 205 
groups; OH; -N0 2 ; halogen; -C0 2 H; C=N; -(CH 2 ) 0 - 4 - 
CO-NR 220 R 225 ; - (CH 2 ) 0 -4-CO- (d-C 12 alkyl); -(CH 2 ) 0 - 4 - 
CO-(C 2 -C 12 alkenyl); - (CH 2 ) 0 - 4 -CO- (C 2 -C 12 alkynyl); 

- (CH 2 ) 0 -4-CO- (C 3 -C 7 cycloalkyl) ; - (CH 2 ) 0 - 4 -CO-aryl ; 

- (CH 2 ) o-4-CO-heteroaryl; _ ( C H 2 ) 0 - 4 -CO- 
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heterocycloalkyl; - (CH 2 ) 0 -4-CO 2 R 215 ; - (CH 2 ) 0 -4-SO 2 - 
NR 220 R 225 ; - (CH 2 ) o-4-SO- (d-C 8 alkyl); - (CH 2 ) 0 - 4 -S0 2 . 
(Ci-Ci 2 alkyl); - (CH 2 ) 0 - 4 -SO 2 - (C 3 -C 7 cycloalkyl) ; - 
(CH 2 ) 0 -4-N(H or R 215 ) -C0 2 R 215 ; - (CH 2 ) 0 - 4 -N (H or 
R215) -CO-N(R 215 ) 2 ; - (CH 2 ) 0 -4-N-CS-N(R 215 ) 2 ; - (CH 2 ) 0 _ 4 - 
N(-H or R 215 ) -CO-R 220 ; - (CH 2 ) 0 _ 4 -NR 220 R 225 ; -(CH 2 ) 0 - 4 - 
0-CO- (C!-C 6 alkyl) ; - (CH 2 ) 0-4-O-P (O) - (OR 240 ) 2 ; 
- (CH 2 ) 0 -4-O-CO-N(R 215 ) 2; - (CH 2 ) 0 - 4 -O-CS-N (R 215 ) 2 ; 
(CH 2 ) 0-4-O- (R 2 i 5 ) 2 ; - (CH 2 ) 0-4-O- (R 215 ) 2 -COOH ; - (CH 2 ) 0 . 
4 -S-(R 215 ) 2 ; - (CH 2 ) 0-4-O- (Ci-C 6 alkyl optionally 
substituted with 1, 2, 3, or 5 -F) ; C 3 -C 7 
cycloalkyl; C 2 -C 6 alkenyl optionally substituted 
with 1 or 2 R 205 groups; C 2 -C 6 alkynyl optionally 
substituted with 1 or 2 R 205 groups; - (CH 2 ) 0 - 4 -N (H 
or R 215 ) -SO 2 -R 220 ; and -(CH 2 ) 0 - 4 - C 3 -C 7 cycloalkyl; 
wherein each aryl group at each occurrence is 
optionally substituted with 1, 2, or 3 
groups that are independently R 205 , R 2 i 0 or 
Ci-C 6 alkyl substituted with 1, 2, or 3 
groups that are independently R 205 or R 2 i 0 ; 
wherein each heterocycloalkyl group at each 
occurrence is optionally substituted with 
1, 2, or 3 groups that are independently 
R210 ; 

wherein each heteroaryl group at each 
occurrence is optionally substituted with 
1, 2, or 3 groups that are independently 
R205, R210, or C x -C 6 alkyl substituted with 
1, 2, or 3 groups that are independently 
R 205 or R 2i0 ; 

R205 at each occurrence is independently selected 
from the group consisting of Ci-C 6 alkyl, 
halogen, -OH, -O-phenyl, -SH, -C=N, -CF 3/ Ci-C 6 
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alkoxy, NH 2 , NH(Ci-C 6 alkyl), and N- (Ci-C 6 
alkyl) (Ci-Cg alkyl) ; 
R210 at each occurrence is independently selected 
from the group consisting of Ci-C 6 alkyl 
optionally substituted with 1, 2, or 3 R 2 os 
groups; C 2 -C 6 alkenyl optionally substituted 
with 1, 2, or 3 R 2 os groups; C 2 -C 6 alkynyl 
optionally substituted with 1, 2, or 3 R 20 s 
groups; halogen; Ci-C 6 alkoxy; Ci-C 6 haloalkoxy; 

-NR 220 R 2 25 ; OH; C=N; C 3 -C 7 cycloalkyl optionally 
substituted with 1, 2, or 3 R 205 groups; -CO- (Ci- 

C 4 alkyl); -SO 2 _NR 235 R 2 4 0 ; -CO-NR235R240 ; -S0 2 - (C1-C4 
alkyl) ; and =0; wherein 
R215 at each occurrence is independently selected 
from the group consisting of Ci-C 6 alkyl, 
(CH 2 ) 0-2- (aryl) , C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C 3 - 
C 7 cycloalkyl, and - (CH 2 ) 0-2- (heteroaryl) , 
- (CH 2 ) 0-2- (heterocycloalkyl) ; wherein the aryl 
group at each occurrence is optionally 
substituted with 1, 2, or 3 groups that are 
independently R205 or R 2 io; wherein the 
heterocycloalkyl group at each occurrence is 
optionally substituted with 1, 2, or 3 R 2 io; 
wherein each heteroaryl group at each 
occurrence is optionally substituted with 1, 2, 
or 3 R 2 io; 

R 22 o and R 225 at each occurrence are independently 
selected from the group consisting of -H, -Ci-C 6 
alkyl, hydroxy Ci-C 6 alkyl, amino Ci-C 6 alkyl; 
halo Ci-C 6 alkyl; -C 3 -C 7 cycloalkyl, - (Ci-C 2 
alkyl) - (C3-C7 cycloalkyl), - (Ci-C 6 alkyl ) -O- (C x - 
C 3 alkyl), -C 2 -C 6 alkenyl, -C 2 -C 6 alkynyl, -Ci-C 6 
alkyl chain with one double bond and one triple 
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bond, -aryl, -heteroaryl, and 

heterocycloalkyl ; wherein the aryl group at 
each occurrence is optionally substituted with 
1, 2, or 3 R 2 7o groups, wherein 
R270 at each occurrence is independently R 2 os/ Ci-C 6 
alkyl optionally substituted with 1, 2, or 3 
R205 groups; C 2 -C 6 alkenyl optionally substituted 
with 1, 2, or 3 R 20 s groups; C 2 -C 6 alkynyl 
optionally substituted with 1, 2, or 3 R 20 5 
groups; halogen; Ci-C 6 alkoxy; Ci-C 6 haloalkoxy; 

NR 23 5R24o; OH; C=N; C 3 -G 7 cycloalkyl optionally 
substituted with 1, 2, or 3 R 20 s groups; -CO- (Cx- 

C 4 alkyl); _S0 2 -NR 23 5R24o; - CO-NR 235 R 24 o ; -S0 2 - (C1-C4 
alkyl) ; and =0; wherein the heterocycloalkyl 
group at each occurrence is optionally 
substituted with 1, 2, or 3 R 20 s groups; wherein 
each heteroaryl group at each occurrence is 
optionally substituted with 1, 2, or 3 R 20 s 
groups ; 

R 235 and R 240 at each occurrence are independently H, 
or Ci-C 6 alkyl; 

R 245 and R 250 at each occurrence are independently 
selected from the group consisting of H, C1-C4 
alkyl, C1-C4 hydroxyalkyl , C1-C4 alkoxy, C1-C4 
haloalkoxy, - (CH 2 ) 0 -4 -C 3 -C 7 cycloalkyl, C 2 -C 6 
alkenyl, C 2 -C 6 alkynyl, aryl C1-C4 alkyl, 
heteroaryl C1-C4 alkyl, and phenyl; or 

R 245 and R 250 are taken together with the carbon to 
which they are attached to form a carbocycle of 
3, 4, 5, 6, or 7 carbon atoms, optionally where 
one carbon atom is replaced by a heteroatom 
selected from the group consisting of -0-, -S-, 
-S0 2 - , and -NR 220 -; 
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R 255 and R 2 6o at each occurrence are independently- 
selected from the group consisting of H; Ci-C 6 
alkyl optionally substituted with 1, 2, or 3 
R205 groups; C 2 -C 6 alkenyl optionally substituted 
with 1, 2, or 3 R 2 os groups; C 2 -C 6 alkynyl 
optionally substituted with 1, 2, or 3 R 20 s 
groups; - (CH 2 ) i_ 2 -S (O) 0 - 2 - (Ci-C 6 alkyl) ; - (CH 2 ) 0-4- 
C3-C7 cycloalkyl optionally substituted with 1, 
2, or 3 R 20 5 groups; - (C1-C4 alkyl) -aryl; - (C1-C4 
alkyl) -heteroaryl ; - (C1-C4 alkyl) - 

heterocycloalkyl ; -aryl ; -heteroaryl ; 

-heterocycloalkyl ; . (CH 2 ) 1-4-R265- (CH 2 ) 0 -4-aryl ; 

- (CH 2 ) 1-4-R265- (CH 2 ) 0-4 -heteroaryl ; and; - (CH 2 ) 
R265- (CH 2 ) 0-4-heterocycloalkyl ; wherein 
R 26 5 at each occurrence is independently -0-, 
-S- or -N(Ci-C 6 alkyl)-; 

each aryl or phenyl is optionally substituted 
with 1, 2, or 3 groups that are 
independently R 20 5/ R210/ or Ci-C 6 alkyl 
substituted with 1, 2, or 3 groups that 
are independently R 20 5 or R 2 i 0 ; 
each heteroaryl is optionally substituted with 
1, 2, 3, or 4 R 20 o/ each heterocycloalkyl is optionally 
substituted with 1, 2, 3, or 4 R 2 i 0 ; 

Rioo and R'ioo independently represent aryl, heteroaryl, 
heterocyclyl , -aryl -W-aryl , -aryl -W-heteroaryl , 
-aryl -W-heterocyclyl , -heteroaryl -W-aryl , 

heteroaryl -W-heteroaryl , -heteroaryl -W- 

heterocyclyl , -heterocyclyl -W-aryl , -heterocyclyl -W- 
heteroaryl, -heterocyclyl -W-heterocyclyl , -CH[ (CH 2 ) 0 - 
2-0-Riso] " (CH 2 ) 0 -2-aryl, -CH [ (CH 2 ) o- 2 -0-R 150 ] - (CH 2 )o- 2 - 

heterocyclyl or -CH [ (CH 2 ) 0 -2-O-R 150 ] - (CH 2 ) 0-2- 

heteroaryl, where the ring portions of each are 



16 



MBHB No. 02 -760 -A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 

optionally substituted with 1, 2, or 3 groups 
independently selected from 

-OR, -N0 2 , Ci-C 6 alkyl, halogen, -C=N, -OCF 3 , -CF 3 , - 
(CH 2 ) o-4-O-P (=0) (OR) (OR' ) , - (CH 2 ) 0 -4-CO-NR 10s R' i 05 , 

- (CH 2 ) o-4-0- (CH 2 ) 0 -4-CONR 102 R 102 ' , - (CH 2 ) 0 - 4 -CO- (C!-C 12 
alkyl), - (CH 2 ) 0-4-CO- (C 2 -C 12 alkenyl) , - (CH 2 ) 0-4- 
CO- (C 2 -Ci 2 alkynyl), - (CH 2 ) 0 - 4 -CO- (CH 2 ) 0 -4 (C3-C7 
cycloalkyl) , - (CH 2 ) 0-4-R110/ - (CH 2 ) 0 -4-Ri 2 o / 

- (CH 2 ) 0-4-R130 / - (CH 2 ) 0-4-CO-Rno , - ( CH 2 ) 0-4 -C0-Ri 2 o , 

- (CH 2 ) 0 -4-CO-R 130 , - (CH 2 ) 0 -4-CO-R 140 , - (CH 2 ) 0 - 4 -CO-0- 
Riso 1 " (CH 2 ) 0-4 - S0 2 -NRiosR ' 105 » - (CH 2 ) 0-4-SO- (Ci-Cs 
alkyl), - (CH 2 ) o-4-S0 2 . (d-C 12 alkyl), - (CH 2 ) 0 - 4 -SO 2 - 
(CH 2 ) 0-4- (C3-C7 cycloalkyl), - (CH 2 ) 0 - 4 -N (R 150 ) -CO-O- 
Riso, - (CH 2 ) 0 -4-N(R 150 ) -CO-N(R 150 ) 2 , - (CH 2 ) 0 -4" 
N(R 150 ) -CS-N(R 150 ) 2 , - (CH 2 ) 0 -4-N(R 150 ) -CO-R 105 , 

- (CH2) 0-4~NR 10 5R' 105/ ~ (CH2) 0-4~Rl40/ ~ (CH2) 0-4~O"CO- 

(Ci-C 6 alkyl), - (CH 2 ) 0-4-O-P (O) - (O-R 110 ) 2 , -<CH 2 ) 0 - 
4 -O-CO-N(R 150 )2, - (CH 2 ) o-4-0-CS-N(R 150 )2, - (CH 2 ) 0 -4- 
O- (Ribo) , ' (CH 2 ) o-4-O-Riso' -COOH, - (CH 2 ) 0 -4-S- (Riso) , 

- (CH 2 )o^4-N(R 15 o) -SO 2 -R 105 , - (CH 2 ) 0 -4- C 3 -C 7 
cycloalkyl, (C 2 -Ci 0 ) alkenyl , and (C 2 - 
C10) alkynyl , or 

R100 is C1-C10 alkyl optionally substituted with 1, 2, or 3 
Rii5 groups , or 

Rioo is - (Ci-C 6 alkyl) -O-Ci-Ce alkyl) or - (Ci-C 6 alkyl) -S- 
(Ci-C 6 alkyl) , each of which is optionally 
substituted with 1, 2, or 3 R n5 groups, or 

Rioo is C 3 -C 8 cycloalkyl optionally substituted with 1, 2, 
or 3 Rn5 groups; 

W is -(CH 2 ) 0 -4-, -0-, -S(O) 0 -2-, -N(R 13S )-, -CR(OH)- or - 
C(O) -; 

R102 and R102' independently are hydrogen, or 
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Ci-Cio alkyl optionally substituted with 1, 2, or 3 
groups that are independently halogen, aryl or 
-Rno ; 

R105 and R'i 05 independently represent -H, -Ri 10 , -R120/ C 3 -C 7 
cycloalkyl, - (d-C 2 alkyl) - (C 3 -C 7 cycloalkyl), - (Ci-C 6 
alkyl) -O- (Ci-C 3 alkyl), C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, 
or Ci-C 6 alkyl chain with one double bond and one 
triple bond, or 

Ci-C 6 alkyl optionally substituted with -OH or -NH 2 ; 
or, 

Ci-C 6 alkyl optionally substituted with 1, 2, or 3 
groups independently selected from halogen, or 

R105 and R'ios together with the atom to which they are 
attached form a 3 to 7 membered carbocylic ring, 
where one member is optionally a heteratom selected 
from -0-, -S (0)0-2-, -N(R 135 )-, the ring being 
optionally substituted with 1, 2 or 3 independently 
selected R 140 groups; 

R115 at each occurrence is independently halogen, -OH, 
-CO2R102, -Ci-C 6 thioalkoxy, -C0 2 -phenyl, -NR 10 5R'i 35 , 
-SO2- (Ci-Ca alkyl) , -C(=0)Ri 80 , Rieo, -CONR 105 R ' 105 , 
-SOaNRiosR'ios, -NH-CO- (Ci-C 6 alkyl) , -NH-C(=0) -OH, - 
NH-C(=0) -OR, -NH-C(=0) -O-phenyl , - 0 -C(=0) - (Ci-C 6 

alkyl), -o-C (=0) -amino, -0-C(=0) -mono- or 

dialkylamino, -0-C(=0) -phenyl, -O- (Ci-C 6 alkyl) -C0 2 H, 
-NH-SO2- (Ci-C 6 alkyl), C x -C 6 alkoxy or Ci-C 6 
haloalkoxy ; 

Ri 35 is Ci-C 6 alkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C 3 _C 7 
cycloalkyl, - (CH 2 ) 0 - 2 - (aryl) , - (CH 2 ) 0 - 2 - (heteroaryl) , 
or - (CH 2 ) o-2- (heterocyclyl) ; 

R140 is heterocyclyl optionally substituted with 1, 2, 3, 
or 4 groups independently selected from Ci-C 6 alkyl, 
Ci-C 6 alkoxy, halogen, hydroxy, cyano, nitro, amino, 
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mono (Ci-C 6 ) alkylamino, di (Ci-C 6 ) alkylamino, C 2 -C 6 
alkenyl, C 2 -C 6 alkynyl, d-C 6 haloalkyl, d"C 6 
haloalkoxy, amino (Ci-C 6 ) alkyl , mono (d~ 

C 6 ) alkylamino (Ci-C 6 ) alkyl , di (Ci-C 6 ) alkylamino (d- 

C 6 ) alkyl, and =0; 
R145 is Ci-C 6 alkyl or CF 3 ; 

Riso is hydrogen, C 3 -C 7 cycloalkyl, - (d-C 2 alkyl) - (C 3 -C 7 
cycloalkyl), C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, d-C 6 alkyl 
with one double bond and one triple bond, -R 110/ - 
Ri2o# or 

Ci-C 6 alkyl optionally substituted with 1, 2, 3, or 4 
groups independently selected from -OH, -NH 2 , 
Ci-C 3 alkoxy, R uo , and halogen; 
R i5o' is C3-C7 cycloalkyl, - (C1-C3 alkyl )- (C 3 -C 7 

cycloalkyl), C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C x -C 6 alkyl 

with one double bond and one triple bond, -R 110/ 

R120/ or 

Ci-C 6 alkyl optionally substituted with 1, 2, 3, or 4 
groups independently selected from -OH, -NH 2/ 
C1-C3 alkoxy, R n0/ and halogen; 
R155 is C 3 -C 7 cycloalkyl, - (Ci-C 2 alkyl) - (C 3 -C 7 cycloalkyl), 
C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, Ci-C 6 alkyl with one 
double bond and one triple bond, -R 110/ -R120/ or 
Ci-C 6 alkyl optionally substituted with 1, 2, 3, or 4 
groups independently selected from -OH, -NH 2 , 
Ci-C 3 alkoxy, and halogen; 
Riso is selected from morpholinyl, thiomorpholinyl , 
piperazinyl , piperidinyl , homomorpholinyl , 

homothiomorphol inyl , homothiomorphol inyl S -oxide , 
homo thiomorpholinyl S,S-dioxide, pyrrolinyl and 
pyrrolidinyl, each of which is optionally 
substituted with 1, 2, 3, or 4 groups independently 
selected from C x -C 6 alkyl, d-C 6 alkoxy, halogen, 



19 



MBHB No. 02 -760 -A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 

hydroxy, cyano, nitro, amino, mono (Ci-C 6 ) alkylamino , 
di (Ci-C 6 ) alkylamino, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, Ci- 
C 6 haloalkyl, Ci-C 6 haloalkoxy, amino (Ci-C 6 ) alkyl , 
mono (Ci-C 6 ) alkylamino (Ci-C 6 ) alkyl , di (Ci- 

C 6 ) alkylamino (Ci-C 6 ) alkyl , and =0; 
Rno is aryl optionally substituted with 1 or 2 R 125 
groups ; 

R125 at each occurrence is independently halogen, amino, 
mono- or dialkylamino, -OH, -C=N, -S0 2 -NH 2/ -S0 2 -NH- 
d-C 6 alkyl, -S0 2 -N(Ci-C 6 alkyl) 2 , -S0 2 - (C1-C4 alkyl), 
-CO-NH 2 , -CO-NH-Cx-C 6 alkyl, or -CO-N(Ci-C 6 - alkyl) 2 , 



Ci-C 6 alkyl, C 2 -C 6 alkenyl or C 2 -C 6 alkynyl, each of 
which is optionally substituted with 1, 2, or 3 
groups that are independently selected from Ci- 
C 3 alkyl, halogen, -OH, -SH, -C=N, -CF 3 , C x -C 3 
alkoxy, amino, and mono- and dialkylamino, or 

Cx-C 6 alkoxy optionally substituted with one, two or 
three of halogen; 
R i20 is heteroaryl, which is optionally substituted with 1 

or 2 R i25 groups ; and 
Ri3 0 is heterocyclyl optionally substituted with 1 or 2 

R125 groups. 

The invention also provides compounds of the formula 

I : 



and pharmaceutical^ acceptable salts thereof, wherein R lf 
R2/ R3, and R c are as defined for formula (AA) , and 



or 




OH R N 



(I) 
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R N is -C(=0) - (CRR' ) o-sRioo. -C (=0) - (CRR' ) i-s-O-R' 100 , -C(=0)- 
(CRR' )i- 6 -S-R' 100 , -C(=0) - (CRR' )i- 6 -C(=0) -Ri 00 , 
-C(=0) - (CRR' )i- S -SO 2 -R 100 , -C(=0) - (CRR' ) i-6-NR 10 o-R' 100 / 
or 

R N is Z ^(CH 2 ) n7 — CHC(O)- 

R 4 

wherein 

R 4 is selected from the group consisting of H; NH 2 ; -NH- 
(CH 2 ) n6 -R 4 -i ; -NHR 8 ; -NR 50 C (O) R 5 ; d~d alkyl -NHC (O) R 5 ; 
-(CH 2 ) 0 - 4 R 8 ; -O-C1-C4 alkanoyl; OH; C 6 -do aryloxy 
optionally substituted with 1, 2, or 3 groups that 
are independently halogen, Ci-C 4 alkyl, -C0 2 H, -C (0) - 
Ci-C 4 alkoxy, or Ci-C 4 alkoxy; d~C 6 alkoxy; aryl Ci-C 4 

alkoxy; -NR 50 CO 2 R 5 i; ~d~d alkyl -NR 50 CO 2 R 5 i ; -C=N; -CF 3 ; 
- CF 2 - CF 3 ; - C=CH ; - CH 2 - CH = CH 2 ; - ( CH 2 ) x _ 4 - R 4 . x ; - ( CH 2 ) x . 4 - 
NH-R4-1; -0- (CH 2 ) n6 -R 4 . i; -S- (CH 2 ) n6 -R 4 . i; - (CH 2 ) 0 - 4 - 
NHC(O) - (CH 2 )o-6-R 52 ; - (CH 2 ) 0 - 4 -R 5 3- (CH 2 ) 0 - 4 -R 54 ; 
wherein 

n 6 is 0, 1, 2, or 3 ; 

n 7 is 0, 1, 2, or 3; 
R 4 -i is selected from the group consisting of -S0 2 - 
(Ci-Cs alkyl), -SO- (d-C 8 alkyl), -S- (d-C 8 

alkyl) , -S-CO- (d-Ce alkyl) , -S0 2 -NR 4 . 2 R 4 _ 3 ; -CO- 

Ci-C 2 alkyl; -CO-NR 4 . 3 R 4 _ 4 ; 
R 4 . 2 and R 4 . 3 are independently H, Ci-C 3 alkyl, or C 3 -C 6 

cycloalkyl ; 

R 4 _ 4 is alkyl, arylalkyl, alkanoyl, or arylalkanoyl ; 
R 4 - 6 is-H or Ci-C 6 alkyl; 

R 5 is selected from the group consisting of C 3 -C 7 
cycloalkyl; d-Cg alkyl optionally substituted 
with 1, 2, or 3 groups that are independently 
halogen, -NR 6 R 7 , d-C 4 alkoxy, C 5 -C 6 
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heterocycloalkyl , C 5 -C 6 heteroaryl, C 6 -Ci 0 aryl , 
C3-C7 cycloalkyl C1-C4 alkyl, -S-C1-C4 alkyl, 
-SO2-C1-C4 alkyl, -C0 2 H, -CONR 6 R 7/ -C0 2 -Ci-C 4 
alkyl, C 6 -Cio aryloxy; heteroaryl optionally 
substituted with 1, 2, or 3 groups that are 
independently C1-C4 alkyl, C1-C4 alkoxy, halogen, 
C1-C4 haloalkyl, or OH; heterocycloalkyl 
optionally substituted with 1, 2, or 3 groups 
that are independently C1-C4 alkyl, C1-C4 alkoxy, 
halogen, or C 2 -C 4 alkanoyl ; aryl optionally 
substituted with 1, 2, 3, or 4 groups that are 
independently halogen, OH, C1-C4 alkyl, C1-C4 
alkoxy, or C1-C4 haloalkyl ; and -NR 6 R 7 ; wherein 
R 6 and R 7 are independently selected from the 
group consisting of H, Ci-C 6 alkyl, C 2 -C 6 
alkanoyl, phenyl, -S0 2 -Ci-C 4 alkyl, phenyl 
C1-C4 alkyl; 

R 8 is selected from the group consisting of -S0 2 - 
heteroaryl , -S0 2 -aryl , -S0 2 -heterocycloalkyl , 
-SO 2 -Ci-Ci 0 alkyl, -C(0)NHR 9 , heterocycloalkyl, 
-S-Ci-C 6 alkyl, -S-C 2 -C 4 alkanoyl, wherein 

R 9 is aryl C1-C4 alkyl, Ci-C 6 alkyl, or H; 
R 50 is H or Ci-C 6 alkyl; 

R 5 i is selected from the group consisting of aryl Ci- 
C 4 alkyl; Ci-C 6 alkyl optionally substituted 
with 1, 2, or 3 groups that are independently 
halogen, cyano, heteroaryl, -NR 6 R 7 , -C(0)NR 6 R 7 , 
C3-C-7 cycloalkyl, or -C1-C4 alkoxy; 

heterocycloalkyl optionally substituted with 1 
or 2 groups that are independently C1-C4 alkyl, 
C1-C4 alkoxy, halogen, C 2 -C 4 alkanoyl, aryl C1-C4 
alkyl, and -S0 2 C1-C4 alkyl; alkenyl; alkynyl; 
heteroaryl optionally substituted with 1, 2, or 
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3 groups that are independently OH, Ci-C 4 alkyl, 
C1-C4 alkoxy, halogen, NH 2/ NH(Ci-C 6 alkyl) or 
N(Ci-C 6 alkyl) (d-C 6 alkyl); heteroarylalkyl 
optionally substituted with 1, 2, or 3 groups 
that are independently C x -C 4 alkyl, Ci-C 4 alkoxy, 
halogen, NH 2 , NH(d-C 6 alkyl) or N(d-C 6 
alkyl) (Ci-C 6 alkyl); aryl ; heterocycloalkyl ; C 3 - 
C 8 cycloalkyl; and cycloalkylalkyl ; wherein the 
aryl; heterocycloalkyl, C 3 -C 8 cycloalkyl, and 
cycloalkylalkyl groups are optionally 

substituted with 1, 2, 3, 4 or 5 groups that 
are independently halogen, CN, N0 2/ Ci-C 6 alkyl, 
Ci-C 6 alkoxy, C 2 -C 6 alkanoyl, Ci-C 6 haloalkyl, Ci- 
C 6 haloalkoxy, hydroxy, Ci-C 6 hydroxyalkyl , Ci-C 6 
alkoxy Ci-C 6 alkyl, Ci-C 6 thioalkoxy, Ci-C 6 
thioalkoxy Ci-C 6 alkyl, or Ci-C 6 alkoxy Ci-C 6 
alkoxy; 

R52 is heterocycloalkyl, heteroaryl, aryl, 
cycloalkyl, -S (O) 0 - 2 -Ci-C 6 alkyl, C0 2 H, -C(0)NH 2 , 
-C(0)NH (alkyl) , -C (O) N (alkyl ) (alkyl) , -C0 2 - 
alkyl , -NHS (O) 0 -2-Ci-C 6 alkyl , -N (alkyl) S (0) 0 . 2 - 
Ci-Ce alkyl, - S (0) 0-2-heteroaryl , (O) 0-2-aryl , 

-NH(arylalkyl) , -N (alkyl) (arylalkyl) , 

thioalkoxy, or alkoxy, each of which is 
optionally substituted with 1, 2, 3, 4, or 5 
groups that are independently alkyl, alkoxy, 
thioalkoxy, halogen, haloalkyl, haloalkoxy, 
alkanoyl, N0 2 , CN, alkoxycarbonyl , or 
aminocarbonyl ; 

R 53 is absent, -O- , -C(O)-, -NH-, -N (alkyl)-, -NH- 
S (O0-2-, -N (alkyl) -S (0)0-2-, -S (O) 0 - 2 -NH-, -S(O) 0 - 
2 - N(alkyl)-, -NH-C(S)-, or -N (alkyl ) -C (S) - ; 
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R 54 is heteroaryl, aryl , arylalkyl, heterocycloalkyl , 
C0 2 H, -C0 2 -alkyl, -C (0) NH (alkyl ) , -C (O) N (alkyl ) 
(alkyl), -C(0)NH 2/ d-C 8 alkyl, OH, aryloxy, 
alkoxy, arylalkoxy, NH 2/ NH(alkyl), N(alkyl) 
(alkyl), or -Cx-C 6 alkyl -C0 2 -d-C 6 alkyl, each of 
which is optionally substituted with 1, 2, 3, 
4, or 5 groups that are independently alkyl, 
alkoxy, C0 2 H, -C0 2 -alkyl, thioalkoxy, halogen, 
haloalkyl, haloalkoxy, hydroxyalkyl , alkanoyl, 
N0 2 , CN, alkoxycarbonyl , or aminocarbonyl ; 
X is selected from the group consisting of -Ci-C 6 
alkylidenyl optionally optionally substituted with 
1, 2, or 3 methyl groups; and -NR 4 _ 6 -; or 
R 4 and R 4 _ 6 combine to form -(CH 2 ) nl0 -, wherein 
nio is 1, 2, 3, or 4; 
Z is selected from the group consisting of a bond; S0 2 ; 

SO; S; and C (O) ; 

Y is selected from the group consisting of H; C1-C4 
haloalkyl; C 5 -C 6 heterocycloalkyl; C 6 -Ci 0 aryl; OH; 
-N(Yi) (Y 2 ) ; C1-C10 alkyl optionally substituted with 1 
thru 3 substituents which can be the same or 
different and are selected from the group consisting 
of halogen, hydroxy, alkoxy, thioalkoxy, and 
haloalkoxy; C 3 -C 8 cycloalkyl optionally substituted 
with 1, 2, or 3 groups independently selected from 
C1-C3 alkyl, and halogen; alkoxy; aryl optionally 
substituted with halogen, alkyl, alkoxy, CN or N0 2 ; 
arylalkyl optionally substituted with halogen, 
alkyl, alkoxy, CN or N0 2 ; wherein 

Y x and Y 2 are the same or different and are H; C1-C10 
alkyl optionally substituted with 1, 2, or 3 
substituents selected from the group consisting 
of halogen, d-C 4 alkoxy, C 3 -C 8 cycloalkyl, and 
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OH; C 2 -C 6 alkenyl; C 2 -C 6 alkanoyl ; phenyl; -S0 2 - 
Ci-C 4 alkyl; phenyl d~C 4 alkyl; or C 3 -C 8 
cycloalkyl d~C 4 alkyl; or 
Yi, Y 2 and the nitrogen to which they are attached 
form a ring selected from the group consisting 
of piperazinyl, piperidinyl, morpholinyl, and 
pyrolidinyl, wherein each ring is optionally 
substituted with 1, 2, 3, or 4 groups that are 
independently d-C 6 alkyl, d-C 6 alkoxy, d~d 
alkoxy d~C 6 alkyl, or halogen; 
R100 and R'100 independently represent aryl , heteroaryl, 
heterocyclyl , -aryl -W-aryl , -aryl -W-heteroaryl , 

-aryl-W-heterocyclyl , -heteroaryl -W-aryl , 

heteroaryl -W-heteroaryl , -heteroaryl -W- 

heterocyclyl , -heterocyclyl -W-aryl , -heterocyclyl -W- 
heteroaryl , -heterocyclyl -W-heterocyclyl , -CH [ (CH 2 ) 0 - 
2-O-R 150 ] - (CH 2 ) 0 - 2 -aryl, -CH[ (CH 2 ) o-2-0-R 150 ] - (CH 2 ) 0 _ 2 - 

heterocyclyl or -CH [ (CH 2 ) o-2-0-R 150 ] - (CH 2 ) 0-2- 

heteroaryl, where the ring portions of each are 
optionally substituted with 1, 2, or 3 groups 
independently selected from 

-OR, -N0 2 , Cx-Cg alkyl, halogen, -C=N, -OCF 3 , -CF 3 , - 
(CH 2 ) 0 -4-O-P(=O) (OR) (OR'), - (CH 2 ) 0 -4-CO-NR 10 5R'io5, 

- (CH 2 ) 0-4-O- (CH 2 ) o-4-CONR 102 R 102 / < - (CH 2 ) 0 - 4 -CO- (d"d 2 
alkyl) , - (CH 2 ) 0 _4-CO- (C 2 -C 12 alkenyl) , - (CH 2 ) 0 - 4 - 
CO- (C 2 -C 12 alkynyl) , - (CH 2 ) 0-4-CO- (CH 2 ) 0 - 4 (C 3 -C 7 
cycloalkyl) , - (CH 2 ) 0-4-R110, - (CH 2 ) 0-4-R120, 

- (CH 2 ) 0-4-R130, - (CH 2 ) 0 _ 4 -CO-R 110 , - (CH 2 ) 0 -4-CO-R 120/ 

- (CH 2 ) 0 -4-CO-R 130/ - (CH 2 ) 0 -4-CO-R 14 o, - (CH 2 ) 0 - 4 - CO-O- 
Riso, - (CH 2 ) o-4-S0 2 -NR 105 R' 1 o 5/ - (CH 2 )o- 4 -SO- (d"C 8 
alkyl), - (CH 2 ) 0 -4-SO 2 _ (d-d 2 alkyl), - (CH 2 ) 0 - 4 -SO 2 - 
(CH 2 ) 0-4- (C3-C7 cycloalkyl) , - (CH 2 ) 0 -4-N(R 150 ) -CO-O- 

R150, - (CH 2 ) 0 -4-N(R 150 ) -CO-N(R 150 ) 2 , - (CH 2 ) 0 - 4 - 
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N(Riso) -CS-N(R 150 ) 2 , - (CH 2 ) 0 -4-N(R 15 o) -CO-R 105 , 

- (CH 2 )o-4-NR 105 R'io5, - (CH 2 ) 0 -4-Ri40/ - (CH 2 ) 0 -4-O-CO- 
(d-C 6 alkyl), - (CH 2 ) 0 -4-O-P(O) - (0-Rno) 2 , -(CH 2 ) 0 - 
4 -0-CO-N(Ri5o) 2, - (CH 2 ) 0 -4-0-CS-N(Ri5o) 2/ - (CH 2 ) o-4~ 
O- (Riso) f " (CH 2 )o-4-0-R 150 / -COOH, - (CH 2 ) 0 - 4 -S- (R 150 ) . 

- (CH 2 ) 0 -4-N(R 15 o) -SO 2 -R 105 / - (CH 2 )o-4- C 3 -C 7 
cycloalkyl, (C 2 -Ci 0 ) alkenyl , and (C 2 - 
Ci 0 )alkynyl, or 

R 10 o is Ci-Cio alkyl optionally substituted with 1, 2, or 3 
R115 groups, or 

R 100 is - (Ci-C 6 alkyl) -0-d-C 6 alkyl) or - (C x -C 6 alkyl) -S- 
(Ci-C 6 alkyl) , each of which is optionally 
substituted with 1, 2, or 3 Rn 5 groups, or 

R 10 o is C 3 -C 8 cycloalkyl optionally substituted with 1, 2, 
or 3 Riis groups; 

W is -(CH 2 ) 0 -4-, -O-, -S(O) 0 -2-, -N(Ri 35 )-/ -CR(OH)- or - 
C(O) -; 

R i02 and R102' independently are hydrogen, or 

Ci-Cxo alkyl optionally substituted with 1, 2, or 3 
groups that are independently halogen, aryl or 

-R110; 

R 105 and R'105 independently represent -H, -R UOf -R120/ C 3 -C 7 
cycloalkyl, - (Ci-C 2 alkyl) - (C 3 -C 7 cycloalkyl), - (Ci-C 6 
alkyl) -O- (Ci-C 3 alkyl), C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, 
or Ci-C 6 alkyl chain with one double bond and one 
triple bond, or 

Ci-C 6 alkyl optionally substituted with -OH or -NH 2 ; 
or, 

Ci-C 6 alkyl optionally substituted with 1, 2, or 3 
groups independently selected from halogen, or 
R105 and R'ios together with the atom to which they are 
attached form a 3 to 7 membered carbocylic ring, 
where one member is optionally a heteratom selected 
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from -O-, -S(O) 0 -2-/ -N (Ri 35 ) - , the ring being 
optionally substituted with 1, 2 or 3 independently 
selected Ri 40 groups ; 
R115 at each occurrence is independently halogen, -OH, 
-CO2R102, -Ci-C 6 thioalkoxy, -C0 2 -phenyl, -NRiosR'iss, 
-S0 2 - (Ci-C 8 alkyl) , -C(=0)R X80 , Riso, -CONR 10 sR' 105 , 
-S0 2 NR 105 R , io5/ -NH-CO- (Ci-C 6 alkyl) , -NH-C(=0) -OH, - 
NH-C(=0) -OR, -NH-C(=0) -O-phenyl , -0-C(=0) - (d-Cg 

alkyl), -O-C (=0) -amino, -O-C (=0) -mono- or 

dialkylamino, -0-C(=0) -phenyl, -O- (d-C 6 alkyl) -C0 2 H, 
-NH-S0 2 - (Ci-C 6 alkyl), Ci-C 6 alkoxy or d-C 6 
haloalkoxy; 

R135 is Ci-Cg alkyl, C 2 -C 6 alkenyl , C 2 -C 6 alkynyl , C 3 .C 7 
cycloalkyl, - (CH 2 ) 0 - 2 - (aryl) , - (CH 2 ) 0 -2- (heteroaryl) , 
or - (CH 2 ) o-2- (heterocyclyl) ; 

R140 is heterocyclyl optionally substituted with 1, 2, 3, 
or 4 groups independently selected from Ci-C 6 alkyl, 
Ci-C 6 alkoxy, halogen, hydroxy, cyano, nitro, amino, 
mono (Ci-C 6 ) alkylamino, di (C x -C 6 ) alkylamino, C 2 -C 6 
alkenyl, C 2 -C 6 alkynyl, Ci-C 6 haloalkyl, Ci-C 6 
haloalkoxy, amino (C x -C 6 ) alkyl , mono (Ci- 

C 6 ) alkylamino (Ci-C 6 ) alkyl , di (Ci-C 6 ) alkylamino (d- 

C 6 ) alkyl, and =0; 

R145 is Ci-C 6 alkyl or CF 3 ; 

Riso is hydrogen, C 3 -C 7 cycloalkyl, - (Ci-C 2 alkyl) - (C 3 -C 7 
cycloalkyl), C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C x -C 6 alkyl 
with one double bond and one triple bond, -R 110/ - 
R120/ or 

Ci-C 6 alkyl optionally substituted with 1, 2, 3, or 4 
groups independently selected from -OH, -NH 2 , 
Ci-C 3 alkoxy, R 110/ and halogen; 
Riso' is C 3 -C 7 cycloalkyl, - (Ci-C 3 alkyl) - (C 3 -C 7 
cycloalkyl), C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, d-C 6 alkyl 
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with one double bond and one triple bond, -R 110l - 
R120/ or 

Ci-C 6 alkyl optionally substituted with 1, 2, 3, or 4 

groups independently selected from -OH, -NH 2 , 

Ci-C 3 alkoxy, R no , and halogen; 
R155 is C3-C7 cycloalkyl, -(d-d alkyl )- (C 3 -C 7 cycloalkyl), 
C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, d-C 6 alkyl with one 
double bond and one triple bond, -R 110 , -R120/ or 
d~d alkyl optionally substituted with 1, 2, 3, or 4 

groups independently selected from -OH, -NH 2 , 

C1-C3 alkoxy, and halogen; 
Riso is selected from morpholinyl, thiomorpholinyl , 
piperazinyl , piperidinyl , homomorpholinyl , 

homothiomorpholinyl , homothiomorpholinyl S- oxide, 
homothiomorpholinyl S,S-dioxide, pyrrolinyl and 
pyrrolidinyl, each of which. is optionally 
substituted with 1, 2, 3, or 4 groups independently 
selected from Ci-C 6 alkyl, C ± -C 6 alkoxy, halogen, 
hydroxy, cyano, nitro, amino, mono (d~d) alkylamino , 
di (Ci-C 6 ) alkylamino, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, d~ 
C 6 haloalkyl, d-C 6 haloalkoxy, amino (d~d) alkyl , 
mono (Ci-C 6 ) alkylamino (d-C 6 ) alkyl , di (d- 

C 6 ) alkylamino (Ci-C 6 ) alkyl , and =0; 
Rno is aryl optionally substituted with 1 or 2 R 125 
groups; 

R125 at each occurrence is independently halogen, amino, 
mono- or dialkylamino, -OH, -C=N, -S0 2 -NH 2/ -S0 2 -NH- 
d-d alkyl, -S0 2 -N(d-C 6 alkyl) 2/ -S0 2 - (d-C 4 alkyl), 
-CO-NH 2 , -CO-NH-d-d alkyl, or -C0-N(d-C 6 alkyl) 2/ 
or 

d-d alkyl, d-C 6 alkenyl or C 2 -C 6 alkynyl, each of 
which is optionally substituted with 1, 2, or 3 
groups that are independently selected from d- 
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C 3 alkyl, halogen, -OH, -SH, -C=N # -CF 3/ Ci-C 3 
alkoxy, amino, and mono- and dialkylamino, or 
Ci-C 6 alkoxy optionally substituted with one, two or 
three of halogen; 
R120 is heteroaryl, which is optionally substituted with 1 

or 2 R125 groups; and 
R130 is heterocyclyl optionally substituted with 1 or 2 
R125 groups. 

The invention also provides compounds of the formula 

X: 




and pharmaceutical^ acceptable salts thereof, wherein R 1# 
R2, R3, Rn and R c are as defined for formula (I) . 

The invention also provides methods of generating 
compounds of formula (Y) from the compounds of formulae 
(AA) , (I) or (X) : 




(Y) 

wherein R lf R 2 , R 3/ R N and R c are as defined for formula 
(I) . The generation of compounds of formula (Y) from 
compounds of formulae (AA) , (I) or (X) can occur in vivo 
or in vitro. Compounds of formula Y are useful for 
treating and/or preventing Alzheimer's disease. 

The invention also provides processes for converting 
compounds of formula AA, I or X to the compounds of 
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formula Y. The conversion and/or generation of compounds 
of formula Y involves contacting the compounds of formula 
I and/or X with an aqueous medium. The conversion can 
occur in vitro or in vivo. 

The invention also provides methods for the 
treatment or prevention of Alzheimer's disease, mild 
cognitive impairment Down's syndrome, Hereditary Cerebral 
Hemorrhage with Amyloidosis of the Dutch-Type, cerebral 
amyloid angiopathy, other degenerative dementias, 
dementias of mixed vascular and degenerative origin, 
dementia associated with Parkinson's disease, dementia 
associated with progressive supranuclear palsy, dementia 
associated with cortical basal degeneration, diffuse Lewy 
body type of Alzheimer's disease compriseing 
administration of a therapeutically effective amount of a 
compound or salt of formula AA, I or X, to a patient in 
need thereof. 

Preferably, the patient is a human. 

More preferably, the disease is Alzheimer's disease. 

More preferably, the disease is dementia. 

The invention also provides pharmaceutical 
compositions comprising a compound or salt of formula AA, 
I or X and at least one pharmaceutically acceptable 
carrier, solvent, adjuvant or diluent. 

The invention also provides the use of a compound or 
salt according to formula AA, I or X for the manufacture 
of a medicament. 

The invention also provides the use of a compound or 
salt of formula (AA) , formula (I) or formula (X) for the 
treatment or prevention of Alzheimer's disease, mild 
cognitive impairment Down's syndrome, Hereditary Cerebral 
Hemorrhage with Amyloidosis of the Dutch-Type, cerebral 
amyloid angiopathy, other degenerative dementias, 
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dementias of mixed vascular and degenerative origin, 
dementia associated with Parkinson's disease, dementia 
associated with progressive supranuclear palsy, dementia 
associated with cortical basal degeneration, or diffuse 
Lewy body type of Alzheimer's disease. 

The invention also provides compounds, 

pharmaceutical compositions, kits, and methods for 
inhibiting beta-secretase-mediated cleavage of amyloid 
precursor protein (APP) . More particularly, the 

compounds, compositions, and methods of the invention are 
effective to inhibit the production of A-beta peptide and 
to treat or prevent any human or veterinary disease or 
condition associated with a pathological form of A-beta 
peptide . 

The invention also provides methods of preparing the 
compounds of the invention and the intermediates used in 
those methods . 

The compounds, compositions, and methods of the 
invention are useful for treating humans who have 
Alzheimer's Disease (AD), for helping prevent or delay 
the onset of AD, for treating patients with mild 
cognitive impairment (MCI) , and preventing or delaying 
the onset of AD in those patients who would otherwise be 
expected to progress from MCI to AD, for treating Down's 
syndrome, for treating Hereditary Cerebral Hemorrhage 
with Amyloidosis of the Dutch Type, for treating cerebral 
beta-amyloid angiopathy and preventing its potential 
consequences such as single and recurrent lobar 
hemorrhages, for treating other degenerative dementias, 
including dementias of mixed vascular and degenerative 
origin, for treating dementia associated with Parkinson's 
disease, dementia associated with progressive 

supranuclear palsy, dementia associated with cortical 
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basal degeneration, and diffuse Lewy body type AD, and 
for treating f rontotemporal dementias with parkinsonism 
(FTDP) . 

The compounds of formula Y possess beta-secretase 
inhibitory activity. The inhibitory activities of the 
compounds of the invention is readily demonstrated, for 
example, using one or more of the assays described herein 
or known in the art . 

Unless the substituents for a particular formula are 
expressly defined for that formula, they are understood 
to carry the definitions set forth in connection with the 
preceding formula to which the particular formula makes 
reference . 
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DETAILED DESCRIPTION OF THE INVENTION 
As noted above, the invention provides compounds of 
formulae (AA) , (I) and (X) that are useful in the 
treatment and prevention of Alzheimer's disease. These 
compounds can be viewed as prodrugs of the active 
compounds of Formula Y since they generate the active 
compound both in vivo and in vitro. 

The compounds of formula AA, I and X undergo acyl 
group migration of the R N group when in contact with 
water, as depicted in Scheme I. The migration associated 
with compounds of formula (I) is referred to herein as 
"N-acyl migration." The migration associated with 

compounds of formula (X) is referred to herein as "O-acyl 
migration . " 

The migrations depicted in SCHEME 1 can occur either 
in vitro or in vivo and occur when the compounds are 
contacted with aqueous media, including water itself. 
The aqueous medium can be neutral, acidic or basic. It 
is preferred that the media have a pH of about 2 to about 
10, more preferably, about 3 to about 1. The amount of 
water required for the migration is not critical. A 
catalytic amount of aqueous media will suffice to cause 
the migration. Aqueous buffer solutions as well as 
gastric fluid are satisfactory media for the migration to 
occur . 

The products of the rearrangements of the compounds 
of formula AA, formula I and/or formula X are the 
compounds of formula (Y) . The substituents R lt R 2 , R 3 , R N 
and R c in the compounds (Y) are as defined above for 
compounds of formula (I) . 
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SCHEME 1 




(X) (Y) 



Preferred compounds of formula AA include those of 
formula AA-1, i.e., compounds of formula AA wherein 
Ri is aryl, heteroaryl, heterocyclyl , -Ci-C 6 alkyl -aryl, - 

Ci-C 6 alkyl -heteroaryl , or -Ci-C 6 alkyl - 
heterocyclyl , where the ring portions of each 
are optionally substituted with 1, 2, 3, or 4 
groups independently selected from halogen, 

OH, -SH, -OhN, -N0 2 , -NR 105 R'i05, -C0 2 R, 
N(R)COR', or -N(R)S0 2 R', -C ( =0) - (Ci-C 4 ) alkyl, 
-S0 2 -amino, -S0 2 -mono or dialkylamino, -C (=0) - 
amino, -C(=0) -mono or dialkylamino, -S0 2 - (Ci-C 4 ) 
alkyl , or 

Ci-C 6 alkoxy optionally substituted with 1, 2, 
or 3 groups which are independently 
selected from halogen, or 

C3-C7 cycloalkyl optionally substituted with 1, 
2, or 3 groups independently selected from 
halogen, -OH, -SH, -C=N, -CF 3 , C1-C3 

alkoxy, amino, -C x -C 6 alkyl and mono- or 
dialkylamino, or 
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Ci-Cio alkyl optionally substituted with 1, 2, 
or 3 groups independently selected from 
halogen, -OH, -SH, -C=N, -CF 3/ -Ci-C 3 

alkoxy, amino, mono- or dialkylamino and 
-Ci-C 3 alkyl, or 

C2-C10 alkenyl or C 2 -Ci 0 alkynyl each of which is 
optionally substituted with 1, 2, or 3 
groups independently selected from 
halogen, -OH, -SH, -C=N, -CF 3 , C1-C3 
alkoxy, amino, Ci-C 6 alkyl and mono- or 
dialkylamino; and the heterocyclyl group 
is optionally further substituted with 
oxo . 

Preferred compounds of formula AA-1 also include 
those wherein 

R x is -Ci-C 6 alkyl-aryl, -C!-C 6 alkyl -heteroaryl , or -C x -C 6 

alkyl -heterocyclyl , where the ring portions of 
each are optionally substituted with 1, 2, 3, 
or 4 groups independently selected from 
halogen, -OH, -SH, -C^N, -N0 2/ -NR 105 R' 105 , -CQ 2 R, 
-N(R)COR', or -N(R)S0 2 R', -C (=0) - (d-C 4 ) alkyl, 
-S0 2 -amino, -S0 2 -mono or dialkylamino, -C (=0) - 
amino, -C(=0)-mono or dialkylamino, -S0 2 - (C1-C4) 
alkyl, or 

Ci-C 6 alkoxy optionally substituted with 1, 2, 
or 3 groups which are independently 
selected from halogen, or 

C3-C7 cycloalkyl optionally substituted with 1, 
2, or 3 groups independently selected from 
halogen, -OH, -SH, -C=N, -CF 3 , C!-C 3 

alkoxy, amino, -Cx-C 6 alkyl and mono- or 
dialkylamino, or 
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Ci-Cio alkyl optionally substituted with 1, 2, 
or 3 groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3/ ~C 1 -C 3 

alkoxy, amino, mono- or dialkylamino and 
-Ci-C 3 alkyl, or 
C 2 -Cio alkenyl or C 2 -Ci 0 alkynyl each of which is 
optionally substituted with 1, 2, or 3 
groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3 , C!-C 3 
alkoxy, amino, Ci-C 6 alkyl and mono- or 
dialkylamino; and the heterocyclyl group 
is optionally further substituted with 
oxo . 

Preferred compounds of formula AA-1 further include 
those wherein 

Ri is -(CH 2 )-aryl, - (CH 2 ) -heteroaryl , or - (CH 2 ) - 

heterocyclyl, where the ring portions of each 
are optionally substituted with 1, 2, 3, or 4 
groups independently selected from halogen, - 

OH, -SH, -C=N, -N0 2 , -NR 105 R'io5/ -C0 2 R, - 
N(R)COR', or -N(R)S0 2 R', -C (=0) - (C1-C4) alkyl, 
-S0 2 -amino, -S0 2 -mono or dialkylamino, -C ( =0) - 
amino, -C(=0)-mono or dialkylamino, -S0 2 - (C1-C4) 
alkyl, or 

Ci-C 6 alkoxy optionally substituted with 1, 2, 
or 3 groups which are independently 
selected from halogen, or 

C3-C7 cycloalkyl optionally substituted with 1, 
2, or 3 groups independently selected from 
halogen, -OH, -SH, -C=N, -CF 3 , C x -C 3 

alkoxy, amino, -Ci-C 6 alkyl and mono- or 
dialkylamino, or 
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Ci-C 10 alkyl optionally substituted with 1, 2, 
or 3 groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3 , -Cx-C 3 

alkoxy, amino, mono- or dialkylamino and 
-Ci-C 3 alkyl, or 
C2-C10 alkenyl or C 2 -Ci 0 alkynyl each of which is 
optionally substituted with 1, 2, or 3 
groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3 , C1-C3 
alkoxy, amino, Ci-C 6 alkyl and mono- or 
dialkylamino; and the heterocyclyl group 
is optionally further substituted with 
oxo . 

Preferred compounds of formula AA-1 also include 
those wherein 

Ri is -CH 2 -phenyl or -CH 2 -pyridinyl where the ring 
portions of each are optionally substituted with 1, 
2, 3, or 4 groups independently selected from 
halogen, C1-C4 alkoxy, hydroxy, -N0 2/ and 

C!-C 4 alkyl optionally substituted with 1, 2, or 
3 substituents independently selected from 
halogen, OH, SH, NH 2/ NH(d-C 6 alkyl), N- (Ci-C 6 

alkyl) (d-C 6 alkyl), C=N , CF 3 . 
Preferred compounds of formula AA-1 further include 
those wherein 

R x is -CH 2 -phenyl or -CH 2 -pyridinyl where the phenyl or 
pyridinyl rings are each optionally substituted with 
1 or 2 groups independently selected from halogen, 
Cx-C 2 alkyl, Ci-C 2 alkoxy, hydroxy, -CF 3/ and -N0 2 . 
Preferred compounds of formula AA-1 include those 

wherein 

Ri is -CH 2 -phenyl where the phenyl ring is optionally 
substituted with 2 groups independently selected 
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from halogen, Ci-C 2 alkyl, Cx-C 2 alkoxy, hydroxy, and 
-N0 2 . 

Preferred compounds of formula AA-1 also include 
those wherein Ri is benzyl, or 3 , 5-dif luorobenzyl . 

Preferred compounds of formula AA and AA-1 include 
those of formula AA-2, i.e., compounds of formula AA or 
AA-1 wherein 

R 2 and R3 are independently selected from H or C1-C6 alkyl 
optionally substituted with 1, 2, or 3 substituents 
selected from the group consisting of C1-C3 alkyl, 

halogen, -OH, -SH, -C=N, -CF 3/ C1-C3 alkoxy, and -NRi_ 

Preferred compounds of formula AA-2 include those 
wherein 

R c is selected from the group consisting of C1-C10 alkyl 
optionally substituted with 1, 2, or 3 groups 
independently selected from the group consisting of 
R205, -OC=ONR 2 3 5 R240 / -S (=0)0-2 (Ci-C 6 alkyl), -SH, 
-NR 2 35C=ONR 2 3 5 R240 , -C=ONR 2 3 5 R 2 4 0/ and -S ( =0) 2 NR 235 R240 ; 

- (CH 2 ) 0-3- (C 3 -C 8 ) cycloalkyl wherein the cycloalkyl is 
optionally substituted with 1, 2, or 3 groups 
independently selected from the group consisting of 
R 205 , -C0 2 H, and ~C0 2 - (C1-C4 alkyl); - (CR 245 R 250 ) 0-4-aryl ; 

- (CR 245 R25o) o-4-heteroaryl ; - (CR 245 R25o) 0-4- 
heterocycloalkyl ; -[C(R 255 ) (R 26 o) ] 1-3-CO-N- (R255) 2 ; 

CH (aryl) 2 ; -CH (heteroaryl) 2 ; -CH (heterocycloalkyl ) 2 ; 
-CH(aryl) (heteroaryl) ; -CO-NR 2 3 5 R 240 ; - (CH 2 ) 0 -i- 

CH( (CH 2 )o-6-OH) - (CH 2 ) 0 -x-aryl; - (CH 2 ) o-i-CHR C - 6 - (CH 2 ) 0 -i- 
heteroaryl; -CH(-aryl or -heteroaryl) -CO-O (Ci-C 4 
alkyl); -CH(-CH 2 -OH) -CH (OH) -phenyl -N0 2 ; (Ci-C 6 alkyl)- 
O- (Ci-C 6 alkyl) -OH; -CH 2 -NH-CH 2 -CH ( -0-CH 2 -CH 3 ) 2 ; -H; 
and - (CH 2 ) 0-6-C (=NR 235 ) (NR 235 R 24 o) ; wherein 
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each aryl is optionally substituted with 1, 2, or 3 
R200 ; 

each heteroaryl is optionally substituted with 1, 2, 
3, or 4 R200; 

each heterocycloalkyl is optionally substituted with 

1, 2, 3, or 4 R 2 io; 
R200 at each occurrence is independently selected 
from the group consisting of Ci-C 6 alkyl 
optionally substituted with 1, 2, or 3 R 205 
groups; OH; -N0 2 ; halogen; -C0 2 H; C=N; -(CH 2 ) 0 - 4 - 
CO-NR 220 R 2 25 ; - (CH 2 ) 0-4-CO- (C x -C 12 alkyl) ; - (CH 2 ) 0 - 4 - 
C0 2 R 215 ; and - (CH 2 ) 0 - 4 -O- (Ci-C 6 alkyl optionally 
substituted with 1, 2, 3, or 5 -F) ; 
wherein each aryl group at each occurrence is 
optionally substituted with 1, 2, or 3 
groups that are independently R 205 , R 210 or 
Ci-C 6 alkyl substituted with 1, 2, or 3 
groups that are independently R 205 or R 2 i 0 ; 
wherein each heterocycloalkyl group at each 
occurrence is optionally substituted with 
1, 2, or 3 groups that are independently 
R210 ; 

wherein each heteroaryl group at each 
occurrence is optionally substituted with 
1, 2, or 3 groups that are independently 
R205, R210/ or Ql-Cs alkyl substituted with 
1 , 2 , or 3 groups that are independently 
R205 or R 2 i 0 ; 

R205 at each occurrence is independently selected 
from the group consisting of Ci-C 6 alkyl, 
halogen, -OH, -O -phenyl, -SH, -C=N, -CF 3 , Ci-C 6 
alkoxy, NH 2 , NH(d-C 6 alkyl), and N- (d-C 6 
alkyl) (d-C 6 alkyl) ; 
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R 2 io at each occurrence is independently selected 
from the group consisting of Ci-C 6 alkyl 
optionally substituted with 1, 2, or 3 R 2 os 
groups; halogen; Ci-C 6 alkoxy; Ci-C 6 haloalkoxy; 
-NR220R225; OH; C=N; C 3 -C 7 cycloalkyl optionally 
substituted with 1, 2, or 3 R205 groups; -CO- (Ci- 

C 4 alkyl); -SO2-NR235R240; -CO-NR235R240; -SO2- (C1-C4 
alkyl) ; and =0; wherein 
R215 at each occurrence is independently selected 
from the group consisting of C x -C 6 alkyl, 
- (CH 2 ) 0-2- (aryl) , C 3 -C 7 cycloalkyl, and -(CH 2 ) 0 -2- 
(heteroaryl) , - (CH 2 ) 0 -2- (heterocycloalkyl) ; 

wherein the aryl group at each occurrence is 
optionally substituted with 1, 2, or 3 groups 
that are independently R 20 s or R 2 io; wherein the 
heterocycloalkyl group at each occurrence is 
optionally substituted with 1, 2, or 3 R210; 
wherein each heteroaryl group at each 
occurrence is optionally substituted with 1, 2, 
or 3 R 2 io; 

R 22 o and R 22 5 at each occurrence are independently 
selected from the group consisting of -H, -Ci-C 6 
alkyl, hydroxy Ci-C 6 alkyl, amino Cx-Cs alkyl; 
halo Ci-C 6 alkyl; -C 3 -C 7 cycloalkyl, - (Ci-C 6 
alkyl) -O- (C1-C3 alkyl), -aryl, -heteroaryl, and 
-heterocycloalkyl; wherein the aryl group at 
each occurrence is optionally substituted with 
1, 2, or 3 R 2 ?o groups, each heteroaryl is 
optionally substituted with 1, 2, 3, or 4 R200/ 
each heterocycloalkyl is optionally substituted 
with 1, 2, 3, or 4 R 2 io wherein 

R 27 o at each occurrence is independently R 20 5 , Ci-C 6 
alkyl optionally substituted with 1, 2, or 3 
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R205 groups; halogen; Ci-C 6 alkoxy; Ci-C 6 
haloalkoxy; NR 235 R 24 o; OH; C=N; -CO- (d-C 4 alkyl); 
and =0; wherein the heterocycloalkyl group at 
each occurrence is optionally substituted with 
1, 2, or 3 R 20 5 groups; wherein each heteroaryl 
group at each occurrence is optionally 
substituted with 1, 2, or 3 R 205 groups; 
R235 and R 24 o at each occurrence are independently H, 
or Ci-C 6 alkyl; 

R 24 5 and R 250 at each occurrence are independently 
selected from the group consisting of H, C1-C4 
alkyl, d-C 4 hydroxyalkyl , d-C 4 alkoxy, d-C 4 
haloalkoxy, or 

R 24 5 and R 250 are taken together with the carbon to 
which they are attached to form a carbocycle of 
3/ 4, 5, 6, or 7 carbon atoms, wherein the 
carbocycle is optionally substituted with 1 or 
2 groups that are independently OH, methyl, CI, 
F, OCH 3/ CF 3 , N0 2 , or CN; 

R 25 5 and R 260 at each occurrence are independently 
selected from the group consisting of H; Ci-C 6 
alkyl optionally substituted with 1, 2, or 3 
R205 groups; - (CH 2 ) 0-4-C3-C7 cycloalkyl optionally 
substituted with 1, 2, or 3 R 205 groups; - (Ci-C 4 
alkyl) -aryl; - (C1-C4 alkyl) -heteroaryl; - (d-C 4 
alkyl) -heterocycloalkyl; aryl; heteroaryl; 
heterocycloalkyl ; _ (CH 2 ) !- 4 -R 265 - (CH 2 ) 0 - 4 -aryl ; 

- (CH 2 ) 1-4-R265- (CH 2 ) 0-4 -heteroaryl ; and; - (CH 2 ) ± . 4 - 
R265- (CH 2 ) 0-4-heterocycloalkyl ; wherein 
R 26 5 at each occurrence is independently -0- , 

-S- or -N(d-C 6 alkyl)-; 
each aryl or phenyl is optionally substituted 
with 1, 2, or 3 groups that are 
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independently R 2 os/ R210/ or Cx-C 6 alkyl 
substituted with 1, 2, or 3 groups that 
are independently R205 or R 2 io • 
Preferred compounds of formula AA-2 include those 
wherein : 

R c is - (CR245R250) o-4-aryl , or - (CR245R250) o-4-heteroaryl , 
wherein aryl and heteroaryl are optionally 
substituted with 1, 2, or 3 R 2 oo groups. 
Preferred compounds of formula AA-2 also include 

compounds wherein 

R c is - (CR 245 R 2 5o) -aryl , or - (CR245R250) -heteroaryl wherein 
each aryl and heteroaryl is optionally substituted 
with 1, 2, or 3 R 2 oo groups. 

Preferred compounds of formula AA-2 also include 
compounds wherein 

R c is -(CH 2 )-aryl, or - (CH 2 ) -heteroaryl , wherein 
each aryl and heteroaryl is optionally substituted 
with 1, 2, or 3 groups selected from OH, -N0 2 , 

halogen, -C0 2 H, C=N, - (CH 2 ) o-4-CO-NR 220 R 225 / 
- (CH 2 ) 0-4-CO- (C!-C 12 alkyl) , and - (CH 2 ) 0 -4-SO 2 - 
NR 22 oR 22 5 • 

Preferred compounds of formula AA-2 also include 
compounds wherein 

R c is -(CH 2 )-aryl, wherein aryl is optionally substituted 

with 1, 2, or 3 groups selected from OH, -N0 2/ 

halogen, -C0 2 H, and C=N. 
Preferred compounds of formula AA-2 also include 
compounds wherein 

R c is - (CH 2 ) -phenyl , wherein phenyl is optionally 

substituted with 1, 2, or 3 groups selected 

from OH, -N0 2 , halogen, -C0 2 H, and C=N. 
Preferred compounds of formula AA-2 also include 
compounds wherein R c is benzyl. 
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Other preferred compounds of formulas AA, AA-1 and 
AA-2 include compounds of formula AA-3, i.e., those of 
formulas AA, AA- 1 or AA-2 wherein 
one of R N and R N ' is hydrogen and the other is: 

Y .Z. x ^(CH 2 ) n7 -CHC(0)- 

R 4 

wherein 

R 4 is NH 2 ; -NH- (CH 2 ) n6 -R 4 -i; -NHR 8 ; -NR 50 C(O)R 5 ; or - 

NR50CO2R51; 
wherein 

n 6 is 0 f 1, 2, or 3; 

n 7 is 0, 1, 2, or 3; 
R4-1 is selected from the group consisting of -S0 2 - 

(d-C 8 alkyl) , -SO-(C x -C 8 alkyl) , -S- (Ci-C 8 

alkyl), -S-CO-(C!-C 6 alkyl), -SO2-NR4-2R4-3 ; -C0- 

C1-C2 alkyl; -CO-NR4_ 3 R 4 _4; 
R 4 _ 2 and R 4 _ 3 are independently H, C3.-C3 alkyl, or C3-C6 

cycloalkyl ; 

R 4 _ 4 is alkyl, phenylalkyl, C 2 -C 4 alkanoyl, or 

phenyl alkanoyl ; 
R 5 is cyclopropyl; cyclobutyl; cyclopentyl; and 
cyclohexyl ; wherein each cycloalkyl group is 
optionally substituted with one or two groups that 
are C^-Cg alkyl, more preferably C1-C2 alkyl, Ci-C 6 
alkoxy, more preferably Cx-C 2 alkoxy, CF 3 , OH, NH 2 , 
NH(Ci-C 6 alkyl), N(Ci-C 6 alkyl) (Cx-Ce alkyl), halogen, 
CN, or N0 2 ; or the cycloalkyl group is substituted 
with 1 or 2 groups that are independently CF 3 , CI, F, 
methyl, ethyl or cyano; Cx-C 6 alkyl optionally 
substituted with 1, 2, or 3 groups that are 
independently halogen, -NR 6 R 7/ C!-C 4 alkoxy, C 5 -C 6 
heterocycloalkyl , C 5 -C 6 heteroaryl, phenyl, C 3 -C 7 
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cycloalkyl, -S-C1-C4 alkyl, -S0 2 -Ci-C 4 alkyl, -C0 2 H, 
-CONR 6 R 7 , -C0 2 -Ci-C 4 alkyl, or phenyloxy; heteroaryl 
optionally substituted with 1, 2, or 3 groups that 
are independently C1-C4 alkyl, C1-C4 alkoxy, halogen, 
C!-C 4 haloalkyl, or OH; heterocycloalkyl optionally 
substituted with 1, 2, or 3 groups that are 
independently C1-C4 alkyl, C1-C4 alkoxy, halogen, or 
C 2 -C 4 alkanoyl ; phenyl optionally substituted with 1, 
2, 3, or 4 groups that are independently halogen, 
OH, C1-C4 alkyl, C1-C4 alkoxy, or C1-C4 haloalkyl; and 
-NR 6 R 7 ; wherein 

R 6 and R 7 are independently selected from the group 
consisting of H, Ci-C 6 alkyl, C 2 -C 6 alkanoyl, 
phenyl, -S0 2 -Ci-C 4 alkyl, and phenyl C1-C4 alkyl; 

R Q is selected from the group consisting of -S0 2 - 
heteroaryl optionally substituted with 1 or 2 
groups that are independently Ci-C 4 alkyl or 
halogen; , -S0 2 -aryl, - S0 2 -heterocycloalkyl , 
-C(0)NHR 9 , heterocycloalkyl, -S-C 2 -C 4 alkanoyl, 
wherein 

R 9 is phenyl C1-C4 alkyl, Ci-C 6 alkyl, or H; 
R 50 is H or Ci-C 6 alkyl; 
R 5 i is selected from the group consisting of phenyl 
Ci-C 4 alkyl; Ci-C 6 alkyl optionally substituted 
with 1, 2, or 3 groups that are independently 
halogen, cyano, -NR 6 R 7 , -C(0)NR 6 R 7 , C3-C7 or -C x - 
C 4 alkoxy; heterocycloalkyl optionally 

substituted with 1 or 2 groups that are 
independently C1-C4 alkyl, C1-C4 alkoxy, halogen, 
C2-C4 alkanoyl, phenyl C1-C4 alkyl, and -S0 2 C x -C 4 
alkyl ; heterocycloalkylalkyl optionally 

substituted with 1 or 2 groups that are 
independently Ci-C 4 alkyl, C1-C4 alkoxy, halogen, 
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C 2 -C 4 alkanoyl, phenyl d-d alkyl, and -S0 2 d~d 
alkyl; alkenyl; alkynyl; heteroaryl optionally 
substituted with 1, 2, or 3 groups that are 
independently OH, d~d alkyl, d~d alkoxy, 
halogen, NH 2 , NH(d-C 6 alkyl) or N(d-C 6 
alkyl) (Ci-C 6 alkyl) ; heteroarylalkyl optionally 
substituted with 1, 2, or 3 groups that are 
independently d~d alkyl, d~d alkoxy, halogen, 
NH 2/ NH(Ci-C 6 alkyl) or N(d-C 6 alkyl) (d~C 6 
alkyl); phenyl; C 3 -C 8 cycloalkyl, and 
cycloalkylalkyl , wherein the phenyl; C 3 -C 8 
cycloalkyl, and cycloalkylalkyl groups are 
optionally substituted with 1, 2, 3, 4 or 5 
groups that are independently halogen, CN, N0 2 , 
d-C 6 alkyl, d-C 6 alkoxy, C 2 -C 6 alkanoyl, C x -C 6 
haloalkyl, d~d haloalkoxy, hydroxy, d-d 
hydroxyalkyl , d~d alkoxy d-C 6 alkyl, Ci-C 6 
thioalkoxy, d~d thioalkoxy Ci-C 6 alkyl, or d- 
C 6 alkoxy d~d alkoxy. 

Preferred compounds of formula AA-3 include 
compounds wherein 

one of R N and R N ' is hydrogen and the other is 

Y' Z ^X— CHC(O)- 
NH 2 

wherein 

X is d-d alkylidenyl optionally substituted with 1, 2, 

or 3 methyl groups; or -NR 4 _ 6 -; or 

R 4 and R 4 _ 6 combine to form -(CH 2 )m 0 -, wherein 
n X o is 1, 2, 3, or 4; 
Z is selected from a bond; S0 2 ; SO; S; and C(0); 
Y is selected from H; d-C 4 haloalkyl; C 5 -C 6 

heterocycloalkyl containing at least one N, O, or S; 

phenyl; OH; -N(Yi)(Y 2 ); d-C 10 alkyl optionally 
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substituted with 1 thru 3 substituents which can be 
the same or different and are selected from halogen, 
hydroxy, alkoxy, thioalkoxy, and haloalkoxy; C 3 -C 8 
cycloalkyl optionally substituted with 1, 2, or 3 
groups independently selected from Ci-C 3 alkyl, and 
halogen; alkoxy; phenyl optionally substituted with 
halogen, Ci-C 4 alkyl, Ci-C 4 alkoxy, CN or N0 2 ; phenyl 
Ci-C 4 alkyl optionally substituted with halogen, C1-C4 
alkyl, C1-C4 alkoxy, CN or N0 2 ; wherein 

Yi and Y 2 are the same or different and are H; C1-C10 
alkyl optionally substituted with 1, 2, or 3 
substituents selected from the group consisting 
of halogen, C1-C4 alkoxy, C 3 -C 8 cycloalkyl, and 
OH; C 2 -C 6 alkenyl; C 2 -C 6 alkanoyl; phenyl; -S0 2 - 
C1-C4 alkyl; phenyl C!-C 4 alkyl; and C 3 -C 8 
cycloalkyl C1-C4 alkyl; or 

-N (Yx) (Y 2 ) forms a ring selected from piperazinyl, 
piperidinyl, morpholinyl, and pyrolidinyl, 
wherein each ring is optionally substituted 
with 1, 2, 3, or 4 groups that are 
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, C;l-C 6 
alkoxy Ci-C 6 alkyl, or halogen. 

Preferred compounds of formula AA-3 include 
compounds wherein 

X is C1-C4 alkylidenyl optionally optionally substituted 

with 1, 2, or 3 methyl groups; 
Z is selected from S0 2 ; SO; S; and C(0); 

Y is selected from H; C1-C4 haloalkyl; C 5 -C 6 
heterocycloalkyl containing at least one N, O, or S; 
phenyl; OH; -N(Yi)(Y 2 ); C x -Ci 0 alkyl optionally 
substituted with 1 thru 3 substituents which can be 
the same or different and are selected from the 
group consisting of halogen, hydroxy, alkoxy, 
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thioalkoxy, and haloalkoxy; C 3 -C 8 cycloalkyl 
optionally substituted with 1, 2, or 3 groups 
independently selected from C1-C3 alkyl, and halogen; 
alkoxy; phenyl optionally substituted with halogen, 
Ci-C 4 alkyl, C1-C4 alkoxy, CN or N0 2 ; phenyl C3.-C4 
alkyl optionally substituted with halogen, C!-C 4 
alkyl, C1-C4 alkoxy, CN or N0 2 ; wherein 

Yi and Y 2 are the same or different and are H; Ci-C 6 
alkyl optionally substituted with 1, 2, or 3 
substituents selected from the group consisting 
of halogen, Ci-C 4 alkoxy, C 3 -C 8 cycloalkyl, and 
OH; C 2 -C 6 alkenyl; C 2 -C 6 alkanoyl ; phenyl; -S0 2 - 
C1-C4 alkyl; phenyl C1-C4 alkyl; or 
cycloalkyl C!-C 4 alkyl; or 

-N(Yi) (Y 2 ) forms a ring selected from piperazinyl, 
piperidinyl, morpholinyl, and pyrolidinyl, 
wherein each ring is optionally substituted 
with 1, 2, 3, or 4 groups that are 
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, Ci-C 6 
alkoxy Ci-C 6 alkyl, or halogen. 

Preferred compounds of formula AA-3 include 
compounds one of R N and R N ' is hydrogen and the other is: 



O 




wherein R 4 is NH 2 ; -NH- (CH 2 ) n6 -R 4 -i ; -NHR 8 ; -NR 50 C(O)R 5 ; 

or -NR 50 CO 2 R 5 i wherein 

n 6 is 0, 1, 2, or 3 ; 

n 7 is 0, 1, 2, or 3 ; 
R 4 -! is selected from the group consisting of -S0 2 - 

(d-C 8 alkyl), -SO-(Ci-C 8 alkyl), -S~(C 1 -C 8 
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alkyl), -S-CO- (Ci-C 6 alkyl) , -S0 2 -NR 4 - 2 R 4 -3 ; -CO- 

Ci-C 2 alkyl; -CO-NR 4 .3R 4 _4; 

R 4 . 2 and R4-3 are independently H, C1-C3 alkyl, or C 3 -C 6 
cycloalkyl ; 

R 4 _ 4 is alkyl, phenylalkyl, C 2 -C 4 alkanoyl, or 

phenyl alkanoyl ; 

R 5 is cyclopropyl; cyclobutyl; cyclopentyl; or 
cyclohexyl; wherein each cycloalkyl group is 
optionally substituted with one or two groups 
that are Ci-C 6 alkyl, more preferably Ci-C 2 
alkyl, Ci-C 6 alkoxy, more preferably Ci-C 2 
alkoxy, CF 3 , OH, NH 2 , NH(Ci-C 6 alkyl), N(Ci-C 6 
alkyl) (Ci-C 6 alkyl) , halogen, CN, or N0 2 ; or the 
cycloalkyl group is substituted with 1 or 2 
groups that are independently CF 3 , Cl , F, 
methyl, ethyl or cyano; Ci-C 6 alkyl optionally 
substituted with 1, 2, or 3 groups that are 
independently halogen, -NR 6 R 7/ C1-C4 alkoxy, C 5 - 
C 6 heterocycloalkyl , C 5 -C 6 heteroaryl, phenyl, 
C3-C7 cycloalkyl, -S-C1-C4 alkyl, -S0 2 -Ci-C 4 
alkyl, -C0 2 H, -CONR 6 R 7 , -C0 2 -Ci-C 4 alkyl, or 
phenyloxy; heteroaryl optionally substituted 
with 1, 2, or 3 groups that are independently 
C;l-C 4 alkyl, C3.-C4 alkoxy, halogen, C1-C4 
haloalkyl, or OH; heterocycloalkyl optionally 
substituted with 1, 2, or 3 groups that are 
independently C!-C 4 alkyl, C1-C4 alkoxy, halogen, 
or C 2 -C 4 alkanoyl; phenyl optionally substituted 
with 1, 2, 3, or 4 groups that are 
independently halogen, OH, C1-C4 alkyl, C1-C4 
alkoxy, or C1-C4 haloalkyl; and -NR 6 R 7 ; wherein 
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R 6 and R 7 are independently selected from the group 
consisting of H, Ci-C 6 alkyl, C 2 -C 6 alkanoyl, 
phenyl, -S0 2 -Ci-C 4 alkyl, and phenyl Ci-C 4 alkyl; 

R 8 is selected from the group consisting of -S0 2 - 
heteroaryl optionally substituted with 1 or 2 
groups that are independently Ci-C 4 alkyl or 
halogen; , -S0 2 -aryl, -S0 2 -heterocycloalkyl , 
-C(0)NHR 9 , heterocycloalkyl , -S-C 2 -C 4 alkanoyl, 
wherein 

R 9 is phenyl Ci-C 4 alkyl, Ci-C 6 alkyl, or H; 
R 50 is H or Ci-C 6 alkyl; and 
R 5 i is selected from the group consisting of phenyl 
Ci-C 4 alkyl; Ci-C 6 alkyl optionally substituted 
with 1, 2, or 3 groups that are independently 
halogen, cyano, -NR 6 R 7| -C(0)NR 6 R 7 , C 3 -C 7 or -C x - 
C 4 alkoxy; heterocycloalkyl optionally 

substituted with 1 or 2 groups that are 
independently C1-C4 alkyl, C1-C4 alkoxy, halogen, 
C 2 -C 4 alkanoyl, phenyl C1-C4 alkyl, and -S0 2 C1-C4 
alkyl ; heterocycloalkylalkyl optionally 

substituted with 1 or 2 groups that are 
independently C1-C4 alkyl, C1-C4 alkoxy, halogen, 
C 2 -C 4 alkanoyl, phenyl C1-C4 alkyl, and -S0 2 C3.-C4 
alkyl; alkenyl ,- alkynyl; heteroaryl optionally 
substituted with 1, 2, or 3 groups that are 
independently OH, C1-C4 alkyl, C!-C 4 alkoxy, 
halogen, NH 2 , NH(Ci-C 6 alkyl) or N(d-C 6 
alkyl) (C!-C 6 alkyl) ; heteroarylalkyl optionally 
substituted with 1, 2, or 3 groups that are 
independently C1-C4 alkyl, C1-C4 alkoxy, halogen, 
NH 2 , NH(Ci-C 6 alkyl) or N(C X -C 6 alkyl) (C x -C 6 
alkyl); phenyl; C 3 -C 8 cycloalkyl, and 
cycloalkylalkyl , wherein the phenyl; C 3 ~C 8 
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cycloalkyl, and cycloalkylalkyl groups are 
optionally substituted with 1, 2, 3, 4 or 5 
groups that are independently halogen, CN, N0 2/ 
Ci-C 6 alkyl, Ci-C 6 alkoxy, C 2 -C 6 alkanoyl, C ± -Ce 
haloalkyl, Ci-C e haloalkoxy, hydroxy, Ci-C 6 
hydroxyalkyl , Ci-C 6 alkoxy Ci-C 6 alkyl, Ci-C 6 
thioalkoxy, Ci-C 6 thioalkoxy Ci-C 6 alkyl, or Ci- 
C 6 alkoxy C 1 ~C 6 alkoxy; and 
Y is Ci-Cio alkyl optionally substituted with 1 thru 3 
substituents which can be the same or different and 
are selected from halogen, hydroxy, alkoxy, 
thioalkoxy, and haloalkoxy. 

Preferred compounds of formula AA-3 further include 
compounds wherein 

R c is Ci-C 8 alkyl optionally substituted with 1, 2, or 3 
groups independently selected from the group 
consisting of R 2 os/ -OC=ONR 23 5R24o, -S (=0) 0 -2 (Ci-C 6 
alkyl), -SH, -C=ONR 235 R240 / and -S (=0) 2 NR 235 R24o; -(CH 2 ) 0 - 
3 - (C 3 -C 8 ) cycloalkyl wherein the cycloalkyl is 
optionally substituted with 1, 2, or 3 groups 
independently selected from the group consisting of 
R205, -C0 2 H, and -C0 2 - (C1-C4 alkyl); - (CR 245 R25o) o-4~ 
phenyl; - (CR 245 R25o) o-4 -heteroaryl ; - (CR245R250) 0-4- 

heterocycloalkyl; - (CH 2 ) 0 -i-CH( (CH 2 ) o-4-OH) - (CH 2 ) 0 -i" 

phenyl; - (CH 2 ) 0 -i-CHRc- 6 - (CH 2 ) 0 -i-heteroaryl ; -CH(-CH 2 - 
OH) -CH(OH) -phenyl -N0 2 ; (Ci-C 6 alkyl) -O- (Cj.-C 6 alkyl) - 

OH; or - (CH 2 ) 0-6-C (=NR 235 ) (NR 235 R 24 o) ; wherein 

each aryl is optionally substituted with 1, 2, or 3 

R200 ; 

each heteroaryl is optionally substituted with 1, 2, 
3, or 4 R 200 ; 
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each heterocycloalkyl is optionally substituted with 
1, 2, 3, or 4 R 210 ; 

R200 at each occurrence is independently Ci-C 6 alkyl 
optionally substituted with 1, 2, or 3 R 2 os 
groups; OH; -N0 2 ; halogen; -C0 2 H; C=N; -(CH 2 )o-4- 
CO-NR 220 R 225 ; - (CH 2 ) 0 -4-CO- (d-C 12 alkyl); -(CH 2 ) 0 - 4 - 
C0 2 R 2 i 5 ; or - (CH 2 ) 0 -4-O- (Ci-C 6 alkyl optionally 
substituted with 1, 2, 3, or 5 -F) ; 

R 20 5 at each occurrence is independently Ci-C 6 alkyl, 
halogen, -OH, -O-phenyl, -SH, -C=N, -CF 3 , Ci-C 6 
alkoxy, NH 2 , NH(d-C 6 alkyl), or N- (d-C 6 
alkyl) (Ca-Ce alkyl) ; 

R 2 io at each occurrence is independently C!-C 6 alkyl 
optionally substituted with 1, 2, or 3 R 20 5 
groups; halogen; Ci-C 6 alkoxy; Ci-C 6 haloalkoxy; 

-NR 220 R 2 25 ; OH; C=N; C 3 -C 7 cycloalkyl optionally 
substituted with 1, 2, or 3 R 2 os groups; -CO- (Ci- 
C 4 alkyl); _S0 2 -NR 2 3 5 R 2 4o; -CO-NR235R240 ; -S0 2 - (C1-C4 
alkyl) ; and =0; wherein 
R 2 i5 at each occurrence is independently Ci-C 6 alkyl, 
- (CH 2 ) 0-2- (phenyl) , C3-C7 cycloalkyl, and -(CH 2 ) 0 - 
2- (heteroaryl) , - (CH 2 ) 0 - 2 - (heterocycloalkyl) ; 

wherein the phenyl group at each occurrence is 
optionally substituted with 1, 2, or 3 groups 
that are independently R 20 5 or R 2 io; wherein the 
heterocycloalkyl group at each occurrence is 
optionally substituted with 1, 2, or 3 R 2 i 0 ; 
wherein each heteroaryl group at each 
occurrence is optionally substituted with 1, 2, 
or 3 R 210 ; 

R220 and R 225 at each occurrence are independently -H, 
-Ci-C 6 alkyl, hydroxy Ci-C 6 alkyl, halo C x -C 6 
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alkyl; -C3-C7 cycloalkyl, and - (Ci-C 6 alkyl) -O- 
(d-C 3 alkyl) ; 

R235 and R 24 o at each occurrence are independently H, 

or Cx-C 6 alkyl; 
R245 and R 25 o at each occurrence are independently H, 

C1-C4 alkyl, C1-C4 hydroxyalkyl , C1-C4 alkoxy, Ci- 

* 

C 4 haloalkoxy, or 
R245 and R 25 o are taken together with the carbon to 

which they are attached to form a carbocycle of 

3, 4, 5, 6, or 7 carbon atoms. 
Preferred compounds of formula AA-3 include 
compounds wherein 

Ri is benzyl which is optionally substituted with 1, 2, 3, 
or 4 groups independently selected from halogen, Ci- 
C 4 alkoxy, hydroxy, and C1-C4 alkyl optionally 
substituted with 1, 2, or 3 substituents halogen, 
OH, SH, NH 2 , NH(Ci-C 6 alkyl), N- (d-C 6 alkyl) (d-Ce 

alkyl) , C=N, CF 3 ; 
R 2 and R 3 are independently selected from H or C1-C4 alkyl 
optionally substituted with 1 substituent selected 

from halogen, -OH, -SH, -C=N, -CF 3/ C x -C 3 alkoxy, NH 2 , 
NH(d-C 6 alkyl), and NH(Ci-C 6 alkyl) (d"C 6 alkyl); 
R c is Cx-C 8 alkyl optionally substituted with 1, 2, or 3 
groups independently selected from R205, -SH, 
-C=ONR 235 R 2 4o, and -S (=0) 2 NR 235 R24o; - (CH 2 ) 0-3- (C 3 -C 6 ) 
cycloalkyl wherein the cycloalkyl is optionally 
substituted with 1, 2, or 3 groups independently 
selected from R205/ -C0 2 H, and -C0 2 - (Ci~d alkyl) ; 

- (CR 245 R 2 5o) 0-4-phenyl optionally substituted with 1, 
2, or 3 R 200 ; - (CR245R250) 0-3-pyridyl; - (CR245R250) o-3- 
pyridazinyl ; - (CR245R250) 0-3-pyrimidinyl ; - (CR245R250) 0-3- 
pyrazinyl; - (CR245R250) 0-3 - fury 1 ; - (CR245R250) o>3"indolyl ; 

- (CR245R250) 0-3-thienyl ; - (CR245R250) 0-3-pyrrolyl ; 
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- (CR245R250) 0-3-pyrazolyl ; (CR245R250) o-3-benzoxazolyl ; 

- (CR245R250) 0-3-innidazolyl ; each of the above 
heteroaryl groups is optionally substituted with 1, 
2, 3, or 4 R200; - (CR245R250) 0-3-imidazolidinyl ; 

(CR245R250) 0-3-tetrahydrofuryl ; (CR245R250) 0-3- 

tetrahydropyranyl ; (CR245R250) 0-3-piperazinyl ; 

(CR245R250) 0-3-pyrrolidinyl ; (CR245R250) 0-3-piperidinyl ; 

(CR245R250) 0-3-indolinyl ; each of the above 

heterocycloalkyl groups is optionally substituted 
with 1, 2, 3, or 4 R 210 ; (CH 2 ) 0-1-CH ( (CH 2 ) 0-4-OH) - (CH 2 ) 0 - 
x-phenyl ; - (CH 2 ) 0-1-CH (C1-C4 hydroxyalkyl ) - (CH 2 ) 0 -i- 
pyridyl ; 

R 20 o at each occurrence is independently Ci-C 6 alkyl 
optionally substituted with 1, 2, or 3 R 20 s 

groups; OH; -N0 2 ; halogen; -C0 2 H; C=N; - (CH 2 ) o-4" 
CO-NR 220 R 225 ; - (CH 2 ) 0-4-CO- (Ci-C B alkyl) ; - (CH 2 ) 0 - 4 - 
C0 2 R 2 i 5 ; and - (CH 2 ) 0-4-O- (Ci-C 6 alkyl optionally 
substituted with 1, 2, 3, or 5 -F) ; 
R 2 o5 at each occurrence is independently Ci-C 6 alkyl, 

halogen, -OH, -O -phenyl, -SH, -C=N, -CF 3 , Ci-C 6 
alkoxy, NH 2 , NH(d-C 6 alkyl), and N- (Ci-C 6 
alkyl) (Ci-C 6 alkyl) ; 
R210 at each occurrence is independently Ci-C 6 alkyl 
optionally substituted with 1 or 2 R 20 5 groups; 
halogen; C1-C4 alkoxy; C1-C4 haloalkoxy; 

-NR 220 R 22 s; OH; C=N; C 3 -C 7 cycloalkyl optionally 
substituted with 1 or 2 R 20 5 groups; -CO- (C1-C4 

alkyl) ; -S0 2 -NR 2 3 5 R24o; -CO-NR 235 R240 ; -S0 2 - (C1-C4 

alkyl) ; and =0; wherein 
R 2 i 5 at each occurrence is independently Cx-Ce alkyl, 

- (CH 2 ) 0-2- (phenyl) , C 3 _C 6 cycloalkyl, -(CH 2 ) 0 - 2 - 
(pyridyl) , - (CH 2 ) 0 - 2 - (pyrrolyl) , - (CH 2 ) 0 - 2 - 

(imidazolyl) , - (CH 2 ) 0-2- (pyrimidyl ) , -(CH 2 ) 0 -2- 
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(pyrrol idinyl) , - (CH 2 ) 0-2- (imidazolidinyl) 

- (CH 2 ) 0-2- (piperazinyl) , - (CH 2 ) 0-2- (piperidinyl ) , 
and - (CH 2 ) 0-2- (morpholinyl) ; wherein the phenyl 
group at each occurrence is optionally 
substituted with 1 or 2 groups that are 
independently R 20 5 or R210; wherein each 
heterocycloalkyl group at each occurrence is 
optionally substituted with 1 or 2 R210; 
wherein each heteroaryl group at each 
occurrence is optionally substituted with 1 or 
2 R210; 

R 22 o and R 225 at each occurrence are independently -H, 
-C1-C4 alkyl, hydroxy C1-C4 alkyl , halo C1-C4 
alkyl; -C 3 -C 6 cycloalkyl, and - (C1-C4 alkyl) -0- 
(C1-C2 alkyl) ; 

R235 and R 240 at each occurrence are independently H, 

or Ci-C 6 alkyl; 
R245 and R 250 at each occurrence are independently H, 

C1-C4 alkyl, C1-C4 hydroxy alkyl , C1-C4 alkoxy, C x - 

C 4 haloalkoxy, or 
R 245 and R 250 are taken together with the carbon to 

which they are attached to form a carbocycle of 

3, 4, 5, or 6 carbon atoms. 
Other preferred compounds of formula AA-3 include 
compounds wherein 

X is-Ci-C 3 alkylidenyl optionally optionally substituted 

with 1 or 2 methyl groups; 
Z is S0 2 ; SO; S; or C (O) ; 

Y is C1-C4 haloalkyl; OH; -N(Yi)(Y 2 ); Ci-C 10 alkyl 
optionally substituted with 1 or 2 substituents 
which can be the same or different and are selected 
from halogen, hydroxy, C1-C4 alkoxy, Cx-C 4 thioalkoxy, 
and C1-C4 haloalkoxy; C1-C4 alkoxy; phenyl optionally 
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substituted with halogen, Ci-C 4 alkyl, Ci-C 4 alkoxy, 
CN or N0 2 ; and benzyl optionally substituted with 
halogen, Ci-C 4 alkyl, Ci-C 4 alkoxy, CN or N0 2 ; wherein 
Yi and Y 2 are the same or different and are H; Ci-C 6 
alkyl optionally substituted with 1, 2, or 3 
substituents selected from halogen, C 1 -C 2 
alkoxy, C 3 -C 6 cycloalkyl, and OH; C 2 -C 6 alkanoyl; 
phenyl; -S0 2 -Ci-C 4 alkyl; benzyl; and C 3 -C 6 
cycloalkyl Ci-C 2 alkyl; or 
-N(Yi) (Y 2 ) forms a ring selected from piperazinyl, 
piperidinyl, morpholinyl, and pyrolidinyl, 
wherein each ring is optionally substituted 
with 1, 2, 3, or 4 groups that are 
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, Ci-C 6 
alkoxy Ci-C 6 alkyl, or halogen. 
Preferred compounds of formula AA-3 also include 
those of formula AA-4, i.e., compounds of formula AA-3 
wherein 

X is-Ci-C 3 alkylidenyl optionally optionally substituted 

with 1 methyl group; 
Z is S0 2 ; SO; S; or C (O) ; 

Y is OH; -N(Yi)(Y 2 ); phenyl; benzyl; or Ci-Cio alkyl 
optionally substituted with 1 or 2 substituents 
which can be the same or different and are selected 
from halogen, hydroxy, methoxy, ethoxy, thiomethoxy, 
thioethoxy, and CF 3 ; wherein 

Yi and Y 2 are the same or different and are H; Ci-C 4 
alkyl optionally substituted with 1 or 2 
substituents selected from halogen, methoxy, 
ethoxy, cyclopropyl, and OH; or 

-N(Yi) (Y 2 ) forms a ring selected from piperazinyl, 
piperidinyl , morphol inyl , and pyrol idinyl , 
wherein each ring is optionally substituted 
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with 1 or 2 groups that are independently Ci-C 4 

alkyl, C!-C 4 alkoxy, or halogen; 
Ri is benzyl which is optionally substituted with 1, 2, or 
3 groups independently selected from methyl, ethyl, 
n-propyl, isopropyl, hydroxymethyl , monohalomethyl , 
dihalomethyl , trihalomethyl , -CH 2 CF 3 , methoxymethyl , 
halogen, methoxy, ethoxy, n-propyloxy, isopropyl oxy, 
and OH; 

R 2 and R 3 are independently H or Ci-C 4 alkyl ; 

R c is Ci-C 6 alkyl optionally substituted with 1, 2, or 3 
R205 groups; cyclopropyl, eye lopropyl methyl , 

cyclopentyl , cyclopentylmethyl , cyclohexyl , 

cyclohexylmethyl ; - (CR245R250) 0-3-phenyl optionally 
substituted with 1 or 2 R 2 oo groups; - (CR245R250) 0-3- 
pyridyl optionally substituted with 1 or 2 R 2 oo; 
(CR 245 R 25 o) 0-3-piperazinyl ; or (CR 245 R 2 5o) 0-3- 

pyrrolidinyl ; - (CR245R250) 0-3-piperidinyl ; each of the 
above heterocycloalkyl groups is optionally 
substituted with 1 or 2 R 2 io groups; 

R200 at each occurrence is independently selected 

from C x -C 4 alkyl optionally substituted with 1 

or 2 R205 groups; OH; and halogen; 
R205 at each occurrence is independently selected 

from Ci-C 4 alkyl, halogen, -OH, -SH, -C=N, -CF 3 , 

and Ci-C 4 alkoxy; 
R 2 io at each occurrence is independently selected 

from Ci-C 4 alkyl optionally substituted with 1 

or 2 R 20 5 groups; halogen; Ci-C 4 alkoxy; OCF 3 ; 

NH 2 , NHCCx-Ce alkyl); N(d-C 6 alkyl) (Ci-C 6 alkyl); 

OH; and -CO- (Ci-C 4 alkyl); wherein 
R245 and R 250 at each occurrence are independently 

selected from H, Ci-C 4 hydroxyalkyl , Ci-C 4 

alkoxy, or 
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R 24 5 and R250 are taken together with the carbon to 
which they are attached to form a carbocycle of 
3, 5, or 6 carbon atoms. 
Preferred compounds of formulas AA, AA-1 and AA-2 
include compounds of formula AA-5, i.e., those of 
formulae AA, AA-1 or AA-2 wherein 

one of R N and R N ' is hydrogen and the other is -C(=0)- 
(CRR' ) o-eRioo; and 

R 10 o represents aryl , heteroaryl, or heterocyclyl , where 
the ring portions of each are optionally substituted 
with 1, 2, or 3 groups independently selected from 

-OR, -N0 2 , Ci-C 6 alkyl, halogen, -ON, -OCF 3 , -CF 3 , - 
(CH 2 ) 0 -4-O-P(=O) (OR) (OR'), - (CH 2 ) 0 -4-CO-NR 105 R'i05, 

- (CH 2 ) 0-4-O- (CH 2 ) 0 -4-CONR 102 Rio2' , - (CH 2 ) 0-4-CO- (C^-Cu 
alkyl) , - (CH 2 ) 0-4-CO- (C 2 -C a2 alkenyl) , - (CH 2 ) 0-4- 
CO- (C 2 -C 12 alkynyl) , - (CH 2 ) 0 - 4 -CO- (CH 2 ) 0 . 4 (C3-C7 
cycloalkyl) , - (CH 2 ) 0-4-R110, - (CH 2 ) 0-4-R120/ 

- ( CH 2 ) 0-4 -R130 / " ( CH 2 ) 0-4 -CO-R110 / - (CH 2 ) o-4-CO-Ri 20 , 

- (CH 2 ) 0-4-CO-R130, - (CH 2 ) o-4-CO-R 140 / ~ (CH 2 ) 0-4-CO-O- 
R150, " (CH 2 ) 0 -4-SO 2 -NR 105 R'i05/ ~ (CH 2 ) 0 -4-SO- (Ci-C 8 
alkyl), - (CH 2 ) 0 -4-SO 2 _(C 1 -C 12 alkyl), - (CH 2 ) 0 - 4 -SO 2 - 

(CH 2 ) 0-4- (C3-C7 cycloalkyl) , - (CH 2 ) 0 -4-N(R 150 ) -CO-O- 
Riso* " (CH 2 ) 0 -4-N(R 15 o) -CO-N(R 150 ) 2 , - (CH 2 ) 0 -4- 

N(Riso) -CS-N(R 150 ) 2 , - (CH 2 ) 0 -4-NCR 150 ) -CO-R 105 , 

- (CH 2 ) 0 .4-NRiosR'i05/ " (CH 2 ) 0-4-R140, - (CH 2 ) o_ 4 -0-CO- 
(d-C 6 alkyl), - (CH 2 ) 0 -4-O-P(O) - (O-R 110 ) 2 , -(CH 2 ) 0 - 
4-O-CO-N (R150) 2, " (CH a ) 0-4-O-CS-N (R 150 ) 2 , - (CH 2 ) 0 - 4 - 
O- (Riso) / ' (CH 2 ) 0 -4-O-R 150 / -COOH, - (CH 2 ) 0 - 4 -S- (Riso) , 

- (CH 2 ) 0 -4-N(R 150 ) -SO 2 -R 105 , - (CH 2 ) 0 -4- C3-C7 
cycloalkyl, (C 2 -Ci 0 ) alkenyl , or (C 2 -Ci 0 ) alkynyl . 

Preferred compounds of formula AA-5 include 
compounds wherein 
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one of R N and R N ' is hydrogen and the other is -C(=0)-R 10 o; 
and 

Rioo represents aryl , or heteroaryl, where the ring 
portions of each are optionally substituted with 1, 
2, or 3 groups independently selected from 

-OR, -N0 2 , Ci-C 6 alkyl, halogen, -C=N, -OCF 3/ -CF 3/ - 

(CH 2 ) 0 -4-O-P(=O) (OR) (OR'), - (CH 2 )o-4-CO-NRio5R'i05, 

- (CH 2 ) 0 -4~O- (CH 2 )o-4-CONR 102 Rio2 / , ~ (CH 2 ) 0 -4-CO- (C1-C12 
alkyl) , - (CH 2 ) 0 -4-CO- (C 2 -C 12 alkenyl) , - (CH 2 ) 0 - 4 - 
CO- (C 2 -C 12 alkynyl) , - (CH 2 ) 0-4-CO- (CH 2 ) 0 -4 (C 3 -C 7 
cycloalkyl) , - (CH 2 ) 0-4-R110, - (CH 2 ) 0 -4-Ri 2 o, 

- (CH 2 ) 0-4 "R130 / ■* (CH 2 ) 0-4 "CO-Rno / - (CH 2 ) 0-4 "CO-Ri 2 o , 

- (CH 2 ) 0 -4-CO-R 130 , - (CH 2 ) 0 -4-CO-Ri4o, - (CH 2 ) 0 _ 4 -CO-O- 
Riso/ " (CH 2 ) o-4-S0 2 -NR 105 R'i05/ - (CH 2 ) 0-4-SO- (Ci-C 8 
alkyl), - (CH 2 )o_ 4 -S0 2 - (C X -C X2 alkyl), - (CH 2 ) 0 _ 4 -SO 2 - 

(CH 2 ) o-4- (C 3 -C 7 cycloalkyl) , - (CH 2 ) o- 4 -N(R 150 ) -CO-O- 
R150, - (CH 2 )o-4-N(R 150 ) -CO-N(R 150 ) 2 , - (CH 2 ) 0 - 4 - 

N(Riso) -CS-N(Ri5o)2, " (CH 2 )o-4-N(R 150 ) -CO-R 10S , 

- (CH 2 )o-4-NRiosR'i05# " (CH 2 ) 0 -4-Ri4o, - (CH 2 ) 0 - 4 -O-CO- 
(d-C 6 alkyl), - (CH 2 ) 0 -4-O-P(O) - (O-R 110 ) 2/ -(CH 2 ) 0 - 
4-O-CO-N(R 150 ) 2 , - (CH a ) 0-4-O-CS-N (R 150 ) 2 , - (CH 2 ) 0 - 4 - 
O- (R150) , - (CH 2 )o-4-0-R 15 o' -COOH, - (CH 2 ) 0 -4-S- (R x50 ) , 

- (CH 2 ) 0 _ 4 -N(R 15 o) -SO 2 -R 105 , - (CH 2 ) 0 -4- C 3 -C 7 
cycloalkyl, (C 2 -C 10 ) alkenyl , or (C 2 -C 10 ) alkynyl . 

Preferred compounds of formula AA-5 also include 
compounds wherein 

one of Rn and R N ' is hydrogen and the other is -C(=0)-aryl 
or -C (=0) -heteroaryl where the ring portions of each 
are optionally substituted with 1, 2, or 3 groups 
independently selected from 

-OR, -N0 2 , Ci-C € alkyl, halogen, -CsN, -OCF 3 , -CF 3l - 
(CH 2 ) o-4-CO-NRiosR' 105/ - (CH 2 ) 0-4-O- (CH 2 ) 0-4- 

CONR 102 Ri 02 ' , - (CH 2 ) 0-4-CO- (Ci-Cia alkyl), -(CH 2 ) 0 -4- 
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CO- (C2-C12 alkenyl) , - (CH 2 ) 0 - 4 -CO- (C 2 -Ci 2 alkynyl), 

- (CH 2 ) 0-4 "R110 / " ( CH 2 ) 0-4 ~Ri20 / " (CH2) 0-4 -R130 / 

- (CH 2 ) 0-4 -CO-R110 / - (CH 2 ) 0-4 "CO-R120 / - (CH 2 ) 0-4 ~CO- 
R130/ ~ (CH2 ) 0-4 -CO-R140 , - ( CH2 ) 0-4 -CO-O-R150 / -(CH 2 )o- 
4 -SO 2 -NR 10 5R' io5i - (CH 2 ) 0-4-SO- (Ci-C 8 alkyl) , 

- (CH 2 ) 0-4-SO2- (C!-C 12 alkyl) , - (CH 2 ) 0 . 4 -N (R 150 ) -CO-O- 
R150, - (CH 2 ) 0 -4-N(R 150 ) -CO-N(Riso)2/ " (CH 2 ) 0 _ 4 - 
N (R150 ) ~ CO-R105 / " (CH 2 ) 0-4 -NR105R ' 105 / ~ (CH 2 ) 0-4 ~Ri40 / 

- (CH 2 ) 0-4-O-CO- (Ci-C 6 alkyl) , - (CH 2 ) 0 - 4 -O-CO- 
N(Riso)2, - (CH 2 ) 0-4-O- (R 150 ) , - (CH 2 ) 0 -4-N(R 150 ) -S0 2 - 
Rios/ -(CH 2 ) 0 -4- C 3 -C 7 cycloalkyl, (C 2 - 
C10) alkenyl, or (C 2 -Ci 0 ) alkynyl . 

Other preferred compounds of formula AA-5 include 
compounds wherein 

one of Rn and R N f is hydrogen and the other is -C(=0)-aryl 
or -C (=0) -heteroaryl where the ring portions of each 
are optionally substituted with 1 or 2 groups 
independently selected from 

Ci-C 6 alkyl, halogen, - (CH 2 ) 0-4-CO-NR105R' 105 / -(CH 2 ) 0 -4- 
O-CO-N(R 150 ) 2 , - (CH 2 ) 0 -4-N(R 15 o) -SO 2 -R 105 , - (CH 2 ) 0 - 4 - 
SO 2 -NR 10 5R' 105/ C3-C7 cycloalkyl, (C 2 -Ci 0 ) alkenyl , 

- (CH 2 ) 0-4 -R110 / - (CH 2 ) 0-4-R120 / - (CH 2 ) o-4~Ri30 / or 
(C2-C10) alkynyl . 

Other preferred compounds of formula AA-5 include 
compounds wherein 

one of R N and R N ' is hydrogen and the other is -C(=0)- 
phenyl , where the phenyl ring is optionally 
substituted with 1 or 2 groups independently 
selected from 

Ci-C 6 alkyl, halogen, - (CH 2 ) 0 - 4 -CO-NR 105 R' 105 / -(CH 2 )o- 4 - 
O-CO-N(R 150 ) 2 / - (CH 2 )o-4-N(R 15 o) -S0 2 -Rio 5 / - (CH 2 ) 0 - 4 - 
302-NRiosR' 105/ C3-C7 cycloalkyl, (C 2 -Ci 0 ) alkenyl , 
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- (CH 2 ) 0-4 ~Riio / * (CH 2 ) 0-4 -R120 / ~ (CH2) o-4"Ri3o / or 
(C 2 -Cio) alkynyl . 
Other preferred compounds of formula AA-5 also 
include compounds wherein one of R N and R N ' is hydrogen 
and the other is: 

O O 




wherein sub is hydrogen or is Ci-C 6 alkyi, halogen, - 
(CH 2 ) 0 . 4 -CO-NRi 05 R f 105, " (CH 2 ) o- 4 -O-CO-N (R 150 ) 2 , 
(CH 2 ) 0-4 ~N (R150) ~S0 2 -Rios/ ~ (CH 2 ) 0-4 ~ S0 2 -NRio5R' 105 / 

C3-C7 cycloalkyl, - (C 2 -Ci 0 ) alkenyl, - (CH 2 ) 0-4-R110/ 
- (CH 2 ) 0-4-R120, - (CH 2 ) 0-4-R130/ or (C2-C10) alkynyl . 

A preferred stereochemistry for compounds of formula 
AA is as follows: 




(AA) 



Preferred compounds of formula I include those of 
formula 1-1, i.e., compounds of formula I wherein 
Ri is aryl , heteroaryl, heterocyclyl , -Ci-C 6 alkyi -aryl, - 

Ci-C 6 alkyi -heteroaryl , or -Ci-C 6 alkyi - 
heterocyclyl, where the ring portions of each 
are optionally substituted with 1, 2, 3, or 4 
groups independently selected from halogen, 

OH, -SH, -C=N, -N0 2 , -NR 105 R'io5, -C0 2 R, 
N(R)COR' f or -N(R)S0 2 R', -C (=0) - (d-C 4 ) alkyi, 
-S0 2 ~amino, -S0 2 -mono or dialkylamino , -C(=0)- 
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amino, -C (=0) -mono or dialkylamino, -S0 2 - (Ci-C 4 ) 
alkyl, or 

Ci-C 6 alkoxy optionally substituted with 1, 2, 
or 3 groups which are independently 
selected from halogen, or 

C3-C7 cycloalkyl optionally substituted with 1, 
2, or 3 groups independently selected from 
halogen, -OH, -SH, -C=N, -CF 3 , d-C 3 

alkoxy, amino, -Ci-C 6 alkyl and mono- or 
dialkylamino, or 

C1-C10 alkyl optionally substituted with 1, 2, 
or 3 groups independently selected from 
halogen, -OH, -SH, -C=N, -CF 3 , -C1-C3 

alkoxy, amino, mono- or dialkylamino and 
-C1-C3 alkyl, or 

C2-C10 alkenyl or C 2 -Ci 0 alkynyl each of which is 
optionally substituted with 1, 2, or 3 
groups independently selected from 
halogen, -OH, -SH, -C=N, -CF 3 , C x -C 3 
alkoxy, amino, Ci-C 6 alkyl and mono- or 
dialkylamino; and the heterocyclyl group 
is optionally further substituted with 
oxo . 

Preferred compounds of formula 1-1 also include 
those wherein 

Ri is -Ci-C 6 alkyl -aryl, -d-C 6 alkyl -heteroaryl , or -Q x -C s 

alkyl -heterocyclyl , where the ring portions of 
each are optionally substituted with 1, 2, 3, 
or 4 groups independently selected from 
halogen, -OH, -SH, -C=N, -N0 2 , -NR 105 R' 105 , -C0 2 R, 
-N(R)C0R', or -N(R)S0 2 R', -C ( =0) - (C x -C 4 ) alkyl, 
-S0 2 -amino, -S0 2 -mono or dialkylamino, -C (=0) - 
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amino, -C(=0) -mono or dialkylamino , -S0 2 - (C1-C4) 
alkyl, or 

Ci-C 6 alkoxy optionally substituted with 1, 2, 
or 3 groups which are independently 
selected from halogen, or 

C3-C7 cycloalkyl optionally substituted with 1, 
2, or 3 groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3 , C1-C3 

alkoxy, amino, -Ci-C 6 alkyl and mono- or 
dialkylamino, or 
C1-C10 alkyl optionally substituted with 1, 2, 
or 3 groups independently selected from 

halogen, -OH, -SH, -ON, -CF 3 , -C1-C3 
alkoxy, amino, mono- or dialkylamino and 
-C1-C3 alkyl, or 
C2-C10 alkenyl or C 2 -Ci 0 alkynyl each of which is 
optionally substituted with 1, 2, or 3 
groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3 , C1-C3 
alkoxy, amino, Ci-C 6 alkyl and mono- or 
dialkylamino; and the heterocyclyl group 
is optionally further substituted with 
oxo . 

Preferred compounds of formula 1-1 further include 
those wherein 

Ri is -(CH 2 )-aryl, - (CH 2 ) -heteroaryl , or - (CH 2 ) - 

heterocyclyl, where the ring portions of each 
are optionally substituted with 1, 2, 3, or 4 
groups independently selected from halogen, - 

OH, -SH, -C=N, -N0 2 , -NRxosR'ios, -C0 2 R, - 
N(R)COR', or -N(R)S0 2 R', -C (=0) - (C1-C4) alkyl, 
-S0 2 -amino, -S0 2 -mono or dialkylamino, -C(=0)- 
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amino, -C(=0) -mono or dialkylamino, -S0 2 - (Ci-C 4 ) 
alkyl , or 

Ci-C 6 alkoxy optionally substituted with 1, 2, 
or 3 groups which are independently 
selected from halogen, or 

C3-C7 cycloalkyl optionally substituted with 1, 
2, or 3 groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3 , C1-C3 

alkoxy, amino, -Ci-Cg alkyl and mono- or 
dialkylamino, or 
C1-C10 alkyl optionally substituted with 1, 2, 
or 3 groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3 , -C1-C3 

alkoxy, amino, mono- or dialkylamino and 
-C!-C 3 alkyl, or 
C2-C10 alkenyl or C 2 -C 10 alkynyl each of which is 
optionally substituted with 1, 2, or 3 
groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3 , C1-C3 
alkoxy, amino, Ci-C 6 alkyl and mono- or 
dialkylamino; and the heterocyclyl group 
is optionally further substituted with 
oxo . 

Preferred compounds of formula 1-1 also include 
those wherein 

Rx is -CH 2 -phenyl or -CH 2 -pyridinyl where the ring 
portions of each are optionally substituted with 1, 
2, 3, or 4 groups independently selected from 
halogen, C1-C4 alkoxy, hydroxy, -N0 2 , and 

C1-C4 alkyl optionally substituted with 1, 2, or 
3 substituents independently selected from 
halogen, OH, SH, NH 2/ NH(d-C 6 alkyl), N- (Ci-C 6 
alkyl) (Ci-Cg alkyl), C=N, CF 3 . 
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Preferred compounds of formula 1-1 further include 
those wherein 

Ri is -CH 2 -phenyl or -CH 2 -pyridinyl where the phenyl or 
pyridinyl rings are each optionally substituted with 
1 or 2 groups independently selected from halogen, 
Ci-C 2 alkyl, C!-C 2 alkoxy, hydroxy, -CF 3/ and -N0 2 . 
Preferred compounds of formula 1-1 include those 

wherein 

Ri is -CH 2 -phenyl where the phenyl ring is optionally 
substituted with 2 groups independently selected 
from halogen, Ci-C 2 alkyl, Ci-C 2 alkoxy, hydroxy, and 
-N0 2 . 

Preferred compounds of formula 1-1 also include 
those wherein Ri is benzyl, or 3 , 5-dif luorobenzyl . 

Preferred compounds of formula I and 1-1 include 
those of formula 1-2, i.e., compounds of formula I or 1-1 
wherein 

R 2 and R 3 are independently selected from H or Ci-C 6 alkyl 
optionally substituted with 1, 2, or 3 substituents 
selected from the group consisting of C1.-C3 alkyl, 

halogen, -OH, -SH, -C=N, -CF 3 , C1-C3 alkoxy, and -NRi_ 

a R l-b. 

Preferred compounds of formula 1-2 include those 
wherein 

R c is selected from the group consisting of C1-C10 alkyl 
optionally substituted with 1, 2, or 3 groups 
independently selected from the group consisting of 
R205/ -OC=ONR 235 R24o, -S (=0) 0-2 (Ci-C 6 alkyl), -SH, 
-NR 235 C=ONR 235 R 2 40, -C=ONR 235 R240, and -S (=0) 2 NR 235 R 24 o; 
- (CH 2 ) 0-3- (C 3 -C 8 ) cycloalkyl wherein the cycloalkyl is 
optionally substituted with 1, 2, or 3 groups 
independently selected from the group consisting of 
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R205/ -C0 2 H, and -C0 2 - (Ci-C 4 alkyl) ; - (CR245R250) 0-4-aryl ; 
- (CR245R250) 0-4-heteroaryl ; - (CR245R250) 0-4- 

heterocycloalkyl ; -[C(R 255 ) (R260) ] 1-3-CO-N- (R255) 2; 
CH (aryl) 2 ; -CH (heteroaryl) 2 ; -CH (heterocycloalkyl ) 2 ; 
-CH(aryl) (heteroaryl) ; -CO-NR235R240 ; - (CH 2 )o-i- 

CH( (CH 2 ) 0 -6-OH) - (CH 2 ) 0 -i-aryl; - (CH 2 ) 0 -i-CHR C - 6 - (CH 2 ) 0 -i- 
heteroaryl; -CH(-aryl or -heteroaryl ) -CO-0 (C1-C4 
alkyl) ; -CH(-CH 2 -OH) -CH(OH) -phenyl -N0 2 ; (Ci~C 6 alkyl) - 
O- (Ci-C 6 alkyl) -OH; -CH 2 -NH-CH 2 -CH ( -O-CH2-CH3) 2 ; -H; 
and - (CH 2 ) 0-6-C (=NR 235 ) (NR 235 R24o) ; wherein 
each aryl is optionally substituted with 1, 2, or 3 

R2 0 0 ; 

each heteroaryl is optionally substituted with 1, 2, 
3, or 4 R200; 

each heterocycloalkyl is optionally substituted with 

1 , 2 , 3 , or 4 R210 ; 
R200 at each occurrence is independently selected 
from the group consisting of Ci-C 6 alkyl 
optionally substituted with 1, 2, or 3 R 2 os 
groups; OH; -N0 2 ; halogen; -C0 2 H; C=N; -(CH 2 ) 0 - 4 - 
CO-NR220R225; - (CH 2 ) 0 -4-CO- (Ci-Cia alkyl) ; - (CH 2 ) 0 -4- 
CO2R215; and - (CH 2 ) 0-4-O- (Ci-C 6 alkyl optionally 
substituted with 1, 2, 3, or 5 -F) ; 
wherein each aryl group at each occurrence is 
optionally substituted with 1, 2, or 3 
groups that are independently R 2 os, R210 or 
Ci-C 6 alkyl substituted with 1, 2, or 3 
groups that are independently R 20 s or R 2 i 0 ; 
wherein each heterocycloalkyl group at each 
occurrence is optionally substituted with 
1, 2, or 3 groups that are independently 
R210 ; 
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wherein each heteroaryl group at each 
occurrence is optionally substituted with 
1, 2, or 3 groups that are independently 
R205/ R210/ or Ci-C 6 alkyl substituted with 
1, 2, or 3 groups that are independently 
R205 or R210; 

R205 at each occurrence is independently selected 
from the group consisting of Ci-C 6 alkyl, 

halogen, -OH, -O-phenyl, -SH, -C=N, -CF 3 , Ci-C 6 
alkoxy, NH 2 , NH(d-C 6 alkyl), and N- (C x -C 6 
alkyl) (d-Cg alkyl) ; 
R210 at each occurrence is independently selected 
from the group consisting of Cx-Cs alkyl 
optionally substituted with 1, 2, or 3 R 2 os 
groups; halogen; C±-Cs alkoxy; Ci-C 6 haloalkoxy; 

-NR220R225; OH; C=N; C 3 -C 7 cycloalkyl optionally 
substituted with 1, 2, or 3 R205 groups; -CO- (Ci- 

C 4 alkyl); -SO2-NR235R240; -CO-NR235R240; -S0 2 -(Ci-C 4 
alkyl) ; and =0; wherein 
R215 at each occurrence is independently selected 
from the group consisting of Ci-C 6 alkyl, 
- (CH 2 ) 0-2- (aryl) , C 3 -C 7 cycloalkyl, and -(CH 2 ) 0 - 2 - 
(heteroaryl) , - (CH 2 ) 0 - 2 - (heterocycloalkyl ) ; 

wherein the aryl group at each occurrence is 
optionally substituted with 1, 2, or 3 groups 
that are independently R 2 os or R 2 io; wherein the 
heterocycloalkyl group at each occurrence is 
optionally substituted with 1, 2, or 3 R210; 
wherein each heteroaryl group at each 
occurrence is optionally substituted with 1, 2, 
or 3 R210; 

R 22 o and R 225 at each occurrence are independently 
selected from the group consisting of -H, -Ci-C 6 
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alkyl, hydroxy d-C 6 alkyl, amino d-C 6 alkyl; 
halo d-d alkyl; -C 3 -C 7 cycloalkyl, - (d-C 6 
alkyl) -O- (d-C 3 alkyl), -aryl, -heteroaryl, and 
-heterocycloalkyl ; wherein the aryl group at 
each occurrence is optionally substituted with 
1, 2, or 3 R 27 o groups, each heteroaryl is 
optionally substituted with 1, 2, 3, or 4 R 200 , 
each heterocycloalkyl is optionally substituted 
with 1, 2, 3, or 4 R 2 i 0 wherein 
R 2 ?o at each occurrence is independently R 205 , d-C 6 
alkyl optionally substituted with 1, 2, or 3 
R205 groups; halogen; d-C 6 alkoxy; d-C 6 
haloalkoxy; NR 235 R 24 o; OH; C=N; -CO- (d-C 4 alkyl); 
and =0; wherein the heterocycloalkyl group at 
each occurrence is optionally substituted with 
1, 2, or 3 R 20 5 groups; wherein each heteroaryl 
group at each occurrence is optionally 
substituted with 1, 2, or 3 R 205 groups; 
R 235 and R 240 at each occurrence are independently H, 

or d-C 6 alkyl; 
R 24 5 and R 250 at each occurrence are independently 
selected from the group consisting of H, Ci-C 4 
alkyl, d-d hydroxyalkyl, d-C 4 alkoxy, d-d 
haloalkoxy, or 
R 245 and R 250 are taken together with the carbon to 
which they are attached to form a carbocycle of 
3 ' 4 / 5 > 6, or 7 carbon atoms, wherein the 
carbocycle is optionally substituted with 1 or 
2 groups that are independently OH, methyl, CI, 
F, OCH 3 , CF 3 , N0 2 , or CN; 
R 25 5 and R 260 at each occurrence are independently 
selected from the group consisting of H; Ci-C 6 
alkyl optionally substituted with 1, 2, or 3 
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R205 groups; - (CH 2 ) 0-4-C3-C7 cycloalkyl optionally 
substituted with 1, 2, or 3 R 205 groups; - (d-C 4 
alkyl)-aryl; - (d-C 4 alkyl ) -heteroaryl ; - (d~d 
alkyl ) -heterocycloalkyl ; aryl ; heteroaryl ,- 
heterocycloalkyl ; . (CH 2 ) 1-4-R265- (CH 2 ) 0 -4-aryl ; 

- (CH 2 ) 1-4-R265- (CH 2 ) o-4-heteroaryl ; and; - (CH 2 ) x _ 4 - 
R265- (CH 2 ) o-4-heterocycloalkyl ; wherein 
R 265 at each occurrence is independently -0-, 

-S- or -N(d~C 6 alkyl)-; 
each aryl or phenyl is optionally substituted 
with 1, 2, or 3 groups that are 
independently R 205 / R 210/ or C x -C 6 alkyl 
substituted with 1, 2, or 3 groups that 
are independently R 205 or R 210 . 

Preferred compounds of formula 1-2 include those 
wherein : 

R c is - (CR 245 R 250 ) o-4-aryl, or - (CR 245 R 250 ) 0 -4 -heteroaryl , 
wherein aryl and heteroaryl are optionally 
substituted with 1, 2, or 3 R 200 groups. 
Preferred compounds of formula 1-2 also include 

compounds wherein 

R c is - (CR 245 R 2 5o) -aryl, or - (CR 245 R 250 ) -heteroaryl wherein 
each aryl and heteroaryl is optionally substituted 
with 1, 2, or 3 R 200 groups. 

Preferred compounds of formula 1-2 also include 
compounds wherein 

R c is -(CH 2 )-aryl, or - (CH 2 ) -heteroaryl , wherein 
each aryl and heteroaryl is optionally substituted 
with 1, 2, or 3 groups selected from OH, -N0 2 , 
halogen, -C0 2 H, C=N, - (CH 2 ) 0 - 4 -CO-NR 220 R 225 , 
- (CH 2 ) 0 -4-CO- (Ci-Cia alkyl) , and - (CH 2 ) 0 - 4 -SO 2 - 
NR220R225 • 
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Preferred compounds of formula 1-2 also include 
compounds wherein 

R c is -(CH 2 )-aryl, wherein aryl is optionally substituted 

with 1, 2, or 3 groups selected from OH, -N0 2 , 

halogen, -C0 2 H, and C=N. 

Preferred compounds of formula 1-2 also include 
compounds wherein 

R c is - (CH 2 ) -phenyl , wherein phenyl is optionally 

substituted with 1, 2, or 3 groups selected 
from OH, -N0 2 , halogen, -C0 2 H, and C=N. 
Preferred compounds of formula 1-2 also include 

compounds wherein R c is benzyl . 

Other preferred compounds of formulas I, 1-1 and 1-2 
include compounds of formula 1-3, i.e., those of formulas 
I, I -1 or 1-2 wherein 

R N is : 

Z ^(CH 2 ) n7 -CHC(0)- 

X ^4 

wherein 

R 4 is NH 2 ; -NH- (CH 2 ) n6 -R 4 . i; -NHR 8 ; -NR 50 C(O)R 5 ; or - 
NR 50 CO 2 R 5 i; 
wherein 

n 6 i s 0 , 1 , 2 , or 3 ; 

n 7 is 0, 1, 2, or 3; 
R 4 -i is selected from the group consisting of -S0 2 - 
(C x -C 8 alkyl), -SO- (d-C 8 alkyl) , -S- (Ci-C 8 

alkyl) , -S-CO- (d-C 6 alkyl) , -S0 2 -NR 4 - 2 R 4 -3 ; -CO- 

C!-C 2 alkyl; -CO-NR 4 _ 3 R 4 _ 4 ; 
R 4 _ 2 and R 4 _ 3 are independently H, C!-C 3 alkyl, or C 3 -C 6 

cycloalkyl ; 

R 4 - 4 is alkyl, phenylalkyl, C 2 -C 4 alkanoyl, or 

phenylalkanoyl ; 
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R 5 is cyclopropyl; cyclobutyl; cyclopentyl; and 

cyclohexyl; wherein each cycloalkyl group is 

optionally substituted with one or two groups that 

» 

are d-C 6 alkyl, more preferably Ci-C 2 alkyl, d~d 
alkoxy, more preferably Ci-C 2 alkoxy, CF 3 , OH, NH 2/ 
NH(Ci-C 6 alkyl), N(d-C 6 alkyl) (d~d alkyl), halogen, 
CN, or N0 2 ; or the cycloalkyl group is substituted 
with 1 or 2 groups that are independently CF 3 , CI, F, 
methyl, ethyl or cyano; d-d alkyl optionally 
substituted with 1, 2, or 3 groups that are 
independently halogen, -NR 6 R 7 , d-C 4 alkoxy, C 5 -C 6 
heterocycloalkyl, d-d heteroaryl, phenyl, C 3 -C 7 
cycloalkyl, -S-d~d alkyl, -S0 2 -d"d alkyl, -C0 2 H, 
-CONR 6 R 7 , -C0 2 -Ci-C 4 alkyl, or phenyl oxy; heteroaryl 
optionally substituted with 1, 2, or 3 groups that 
are independently d-d alkyl, d-d alkoxy, halogen, 
d-d haloalkyl, or OH; heterocycloalkyl optionally 
substituted with 1, 2, or 3 groups that are 
independently d-d alkyl, d-d alkoxy, halogen, or 
d-d alkanoyl; phenyl optionally substituted with 1, 
2, 3, or 4 groups that are independently halogen, 
OH, d-d alkyl, d-d alkoxy, or d-d haloalkyl; and 
-NR 6 R 7 ; wherein 

R 6 and R 7 are independently selected from the group 
consisting of H, d~d alkyl, C 2 -C 6 alkanoyl, 
phenyl, -S0 2 -d-d alkyl, and phenyl d-d alkyl; 

R 8 is selected from the group consisting of -S0 2 - 
heteroaryl optionally substituted with 1 or 2 
groups that are independently d-d alkyl or 
halogen; , -S0 2 -aryl , -S0 2 -heterocycloalkyl , 
-C(0)NHR 9 , heterocycloalkyl, -S-C 2 -C 4 alkanoyl, 
wherein 

R 9 is phenyl d-d alkyl, d-d alkyl, or H; 
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R 5 o is H or Ci-C 6 alkyl; 

R 5 i is selected from the group consisting of phenyl 

Ci-C 4 alkyl; Ci-C 6 alkyl optionally substituted 

with 1, 2, or 3 groups that are independently 

halogen, cyano, -NR 6 R 7/ -C(0)NR 6 R 7 , C 3 -C 7 or -Ci- 

C 4 alkoxy; heterocycloalkyl optionally 

substituted with 1 or 2 groups that are 

independently d-C 4 alkyl, d~d alkoxy, halogen, 

C2-C4 alkanoyl, phenyl C x -C 4 alkyl, and -S0 2 C1-C4 

alkyl ; heterocycloalkylalkyl optionally 

substituted with 1 or 2 groups that are 

independently Ci-C 4 alkyl, C1-C4 alkoxy, halogen, 

C 2 -C 4 alkanoyl, phenyl d-d alkyl, and -S0 2 d"d 

alkyl; alkenyl; alkynyl; heteroaryl optionally 

substituted with 1, 2, or 3 groups that are 

independently OH, d-d alkyl, C1-C4 alkoxy, 

halogen, NH 2 , NH(d~d alkyl) or N(d~d 

alkyl) (Ci-C 6 alkyl); heteroarylalkyl optionally 

substituted with 1, 2, or 3 groups that are 

independently C1-C4 alkyl, d~d alkoxy, halogen, 

NH 2 , NH(d-C 6 alkyl) or N(d-C 6 alkyl) (d-d 

alkyl); phenyl; d-d cycloalkyl, and 

cycloalkylalkyl , wherein the phenyl; d-d 

cycloalkyl, and cycloalkylalkyl groups are 

optionally substituted with 1, 2, 3, 4 or 5 

groups that are independently halogen, CN, N0 2 , 

d-d alkyl, d-d alkoxy, d"d alkanoyl, d-d 

haloalkyl, d-d haloalkoxy, hydroxy, d~d 

hydroxyalkyl, d~d alkoxy Ci-C 6 alkyl, d"d 

thioalkoxy, d-d thioalkoxy d-d alkyl, or d- 

C 6 alkoxy d-d alkoxy. 

Preferred compounds of formula 1-3 include compounds 
wherein 
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R N is 

Y' Z X— CHC(O)- 
NH 2 

wherein 

X is Ci-C 4 alkylidenyl optionally substituted with 1, 2, 
or 3 methyl groups; or -NR 4 - 6 - ; or 
R 4 and R 4 _ 6 combine to form -(CH 2 ) n io-, wherein 
nio is 1, 2, 3, or 4; 

Z is selected from a bond; S0 2 ; SO; S; and C (O) ; 

Y is selected from H; C1-C4 haloalkyl; C 5 -C 6 
heterocycloalkyl containing at least one N, O, or S; 
phenyl; OH; -N(Y 1 )(Y 2 ); C1-C10 alkyl optionally 
substituted with 1 thru 3 substituents which can be 
the same or different and are selected from halogen, 
hydroxy, alkoxy, thioalkoxy, and haloalkoxy; C 3 -C 8 
cycloalkyl optionally substituted with 1, 2, or 3 
groups independently selected from C1-C3 alkyl, and 
halogen; alkoxy; phenyl optionally substituted with 
halogen, C1-C4 alkyl, C1-C4 alkoxy, CN or N0 2 ; phenyl 
C1-C4 alkyl optionally substituted with halogen, C1-C4 
alkyl, C1-C4 alkoxy, CN or N0 2 ; wherein 

Yi and Y 2 are the same or different and are H; C1-C10 
alkyl optionally substituted with 1, 2, or 3 
substituents selected from the group consisting 
of halogen, C1-C4 alkoxy, C 3 -C 8 cycloalkyl, and 
OH; C 2 -C 6 alkenyl; C 2 -C 6 alkanoyl; phenyl; -S0 2 - 
C1-C4 alkyl; phenyl C1-C4 alkyl; and C 3 -C 8 
cycloalkyl C1-C4 alkyl; or 

-N(Yi) (Y 2 ) forms a ring selected from piperazinyl, 
piperidinyl, morpholinyl, and pyrolidinyl, 
wherein each ring is optionally substituted 
with 1, 2, 3, or 4 groups that are 
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independently Ci-C 6 alkyl, Ci-C 6 alkoxy, Ci-C 6 
alkoxy Ci-C 6 alkyl, or halogen. 
Preferred compounds of formula 1-3 include compounds 
wherein 

X is Ci-C 4 alkylidenyl optionally optionally substituted 

with 1, 2, or 3 methyl groups; 
Z is selected from S0 2 ; SO; S; and C (O) ; 

Y is selected from H; C1-C4 haloalkyl; C 5 -C 6 
heterocycloalkyl containing at least one N, O, or S; 
phenyl; OH; -N(Yi)(Y 2 ); C1-C10 alkyl optionally 
substituted with 1 thru 3 substituents which can be 
the same or different and are selected from the 
group consisting of halogen, hydroxy, alkoxy, 
thioalkoxy, and haloalkoxy; C 3 -C 8 cycloalkyl 
optionally substituted with 1, 2, or 3 groups 
independently selected from C1-C3 alkyl, and halogen; 
alkoxy; phenyl optionally substituted with halogen, 
C1-C4 alkyl, C1-C4 alkoxy, CN or N0 2 ; phenyl C1.-C4 
alkyl optionally substituted with halogen, C1-C4 
alkyl, C1-C4 alkoxy, CN or N0 2 ; wherein 

Yi and Y 2 are the same or different and are H; Ci-C 6 
alkyl optionally substituted with 1, 2, or 3 
substituents selected from the group consisting 
of halogen, C1-C4 alkoxy, C 3 -C 8 cycloalkyl, and 
OH; C 2 -C 6 alkenyl; C 2 -C 6 alkanoyl; phenyl; -S0 2 - 
C1-C4 alkyl; phenyl C1-C4 alkyl; or C 3 -C 8 
cycloalkyl C1-C4 alkyl; or 

-N(Yi)(Y 2 ) forms a ring selected from piperazinyl, 
piper idinyl, morpholinyl, and pyrolidinyl, 
wherein each ring is optionally substituted 
with 1 , 2 , 3 , or 4 groups that are 
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, Ci-C 6 
alkoxy Ci-C 6 alkyl, or halogen. 
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Preferred compounds of formula 1-3 include compounds 
wherein R N is O 




R4 O 



and wherein R 4 is NH 2 ; -NH- (CH 2 ) a6 -R 4 . i; -NHR 8 ; - 

NR 50 C(O)R 5 ; or -NR 50 CO 2 R 51 wherein 

n 6 is 0, 1, 2, or 3; 

n 7 is 0, 1, 2, or 3; 
R4-1 is selected from the group consisting of -S0 2 - 

(Cx-Ca alkyl) , -SO- (d-C 8 alkyl) , -S- (Ci-C 8 

alkyl), -S-CO-Cd-Cs alkyl), -S0 2 -NR 4 . 2 R 4 . 3 ; -CO- 

Ci-C 2 alkyl; -CO-NR 4 _ 3 R 4 _ 4 ; 

* 4 . 2 and R 4 . 3 are independently H, d~d alkyl, or C 3 -C 6 
cycloalkyl ; 

*4- 4 is alkyl, phenylalkyl, C 2 -C 4 alkanoyl, or 

phenyl alkanoyl ; 

Is is cyclopropyl ; cyclobutyl; cyclopentyl; or 
cyclohexyl; wherein each cycloalkyl group is 
optionally substituted with one or two groups 
that are Ci-C 6 alkyl, more preferably d-d 
alkyl, Ci-C 6 alkoxy, more preferably Ci-C 2 
alkoxy, CF 3 , OH, NH 2 , NH(d"d alkyl), NCd-Ce 
alkyl) (d-Cs alkyl), halogen, CN, or N0 2 ; or the 
cycloalkyl group is substituted with 1 or 2 
groups that are independently CF 3 , cl , F, 
methyl, ethyl or cyano; d-d alkyl optionally 
substituted with 1, 2, or 3 groups that are 
independently halogen, -NR 6 R 7 , d~d alkoxy, c 5 - 
C 6 heterocycloalkyl, C 5 -d heteroaryl, phenyl, 
d-d cycloalkyl, -S-d~d alkyl, -S0 2 -d-d 
alkyl, -C0 2 H, -CONR s R 7/ -C0 2 -d~d alkyl, or 
phenyloxy; heteroaryl optionally substituted 
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with 1, 2, or 3 groups that are independently 
Ci-C 4 alkyl, C!-C 4 alkoxy, halogen, C1-C4 
haloalkyl, or OH; heterocycloalkyl optionally 
substituted with 1, 2, or 3 groups that are 
independently C1-C4 alkyl , C1-C4 alkoxy, halogen, 
or C2-C4 alkanoyl; phenyl optionally substituted 
with 1, 2, 3, or 4 groups that are 
independently halogen, OH, C3.-C4 alkyl, C3.-C4 
alkoxy, or C1-C4 haloalkyl; and -NR 6 R 7 ; wherein 

R 6 and R 7 are independently selected from the group 
consisting of H, Ci-C 6 alkyl, C 2 -C 6 alkanoyl, 
phenyl, -S0 2 -Ci-C 4 alkyl, and phenyl C1-C4 alkyl; 

R 8 is selected from the group consisting of -S0 2 - 
heteroaryl optionally substituted with 1 or 2 
groups that are independently C1-C4 alkyl or 
halogen; , -S0 2 -aryl, -S0 2 -heterocycloalkyl , 
-C(0)NHR 9/ heterocycloalkyl, -S-C 2 -C 4 alkanoyl, 
wherein 

R 9 is phenyl C1-C4 alkyl, Ci-C 6 alkyl, or H; 
R 50 is H or Ci-C 6 alkyl; and 
R 5 i is selected from the group consisting of phenyl 
C1-C4 alkyl; Ci-C 6 alkyl optionally substituted 
with 1, 2, or 3 groups that are independently 
halogen, cyano, -NR 6 R 7/ -C(0)NR 6 R 7/ C 3 -C 7 or -Ci- 
C 4 alkoxy; heterocycloalkyl optionally 

substituted with 1 or 2 groups that are 
independently C1-C4 alkyl, C!-C 4 alkoxy, halogen, 
C2-C4 alkanoyl, phenyl C!-C 4 alkyl, and -S0 2 C1-C4 
alkyl ; heterocycloalkylalkyl optionally 

substituted with 1 or 2 groups that are 
independently C1-C4 alkyl, C1-C4 alkoxy, halogen, 
C 2 -C 4 alkanoyl, phenyl C1-C4 alkyl, and -S0 2 C1-C4 
alkyl; alkenyl; alkynyl; heteroaryl optionally 
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substituted with 1, 2, or 3 groups that are 
independently OH, Ci-C 4 alkyl, Ci-C 4 alkoxy, 
halogen, NH 2 , NH(Ci-C 6 alkyl) or N(d-C 6 
alkyl) (Ci-C 6 alkyl) ; heteroarylalkyl optionally 
substituted with 1, 2, or 3 groups that are 
independently Ci-C 4 alkyl, Ci-C 4 alkoxy, halogen, 
NH 2/ NH(C!-C 6 alkyl) or N(Ci-C 6 alkyl) (C x -C 6 
alkyl); phenyl; C 3 -C 8 cycloalkyl, and 
cycloalkylalkyl , wherein the phenyl; C 3 -C 8 
cycloalkyl, and cycloalkylalkyl groups are 
optionally substituted with 1, 2, 3, 4 or 5 
groups that are independently halogen, CN, N0 2/ 
Ci-C 6 alkyl, Ci-C 6 alkoxy, C 2 -C 6 alkanoyl, Ci-C 6 
haloalkyl, Cx-Ce haloalkoxy, hydroxy, Ci-C 6 
hydroxyalkyl , Cx-C 6 alkoxy Ci-C 6 alkyl, C x -C 6 
thioalkoxy, Ci-C 6 thioalkoxy Ci-C 6 alkyl, or Ci- 
C 6 alkoxy Ci-C 6 alkoxy; and 
Y is Ci-C 10 alkyl optionally substituted with 1 thru 3 
substituents which can be the same or different and 
are selected from halogen, hydroxy, alkoxy, 
thioalkoxy, and haloalkoxy. 



Preferred compounds of formula 1-3 further include 
compounds wherein 

R c is Ci-C 8 alkyl optionally substituted with 1, 2, or 3 
groups independently selected from the group 
consisting of R 20 s, -OC=ONR 235 R 240 , -S (=0) 0-2 (C x -C 6 
alkyl), -SH, -C=ONR 235 R 24 o , and -S (=0) 2 NR 235 R 240 ; -(CH 2 ) 0 - 
3 - (C 3 -C 8 ) cycloalkyl wherein the cycloalkyl is 
optionally substituted with 1, 2, or 3 groups 
independently selected from the group consisting of 
R205/ -C0 2 H, and -C0 2 - (d-C 4 alkyl); - (CR 245 R 2 5q) o- 4 - 
phenyl ; - (CR 245 R 2 5o) 0-4-heteroaryl ; - (CR 245 R 2 so) 0-4- 
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heterocycloalkyl; - (CH 2 ) o-i-CH ( (CH 2 ) 0 -4-OH) - (CH 2 ) 0 -i- 

phenyl; - (CH 2 ) 0 -i-CHR C -6- (CH 2 ) 0 -i- heteroaryl ; -CH(-CH 2 - 
OH) -CH(OH) -phenyl -N0 2 ; (Ci-C 6 alkyl) -O- (Ci-C 6 alkyl) - 

OH; or - (CH 2 ) o-6-C (=NR 235 ) (NR 235 R24o) ; wherein 

each aryl is optionally substituted with 1, 2, or 3 

R200 i 

each heteroaryl is optionally substituted with 1, 2, 
3, or 4 R 20 o; 

each heterocycloalkyl is optionally substituted with 

1, 2, 3, or 4 R210; 
R200 at each occurrence is independently C x -C 6 alkyl 

optionally substituted with 1, 2, or 3 R 20 s 

groups; OH; -N0 2 ; halogen; -C0 2 H; C=N; -(CH 2 )o-4- 
CO-NR 220 R 2 25 ; - (CH 2 ) 0 -4-CO- (C1-C12 alkyl) ; - (CH 2 ) 0 - 4 - 
C0 2 R 2 i 5 ; or - (CH 2 ) 0-4-O- (Ci-C 6 alkyl optionally 
substituted with 1, 2, 3, or 5 -F) ; 
R 20 5 at each occurrence is independently Ci-C 6 alkyl, 

halogen, -OH, -O-phenyl, -SH, -C=N, -CF 3 , Ci-C 6 
alkoxy, NH 2 , NH(Ci-C 6 alkyl), or N- (Ci-C 6 
alkyl) (Ci-C 6 alkyl) ; 
R 2 io at each occurrence is independently Ci-C 6 alkyl 
optionally substituted with 1, 2, or 3 R 20 5 
groups; halogen; Ci-C 6 alkoxy; Ci-C 6 haloalkoxy; 

-NR 220 R225 ; OH; C=N; C 3 -C 7 cycloalkyl optionally 
substituted with 1, 2, or 3 R 20 5 groups; -CO- (Ci- 
C 4 alkyl); -SO 2 -NR 235 R240 ; -CO-NR 235 R 240 ; -S0 2 - (C1-C4 
alkyl) ; and =0; wherein 
R215 at each occurrence is independently Ci-C 6 alkyl, 
- (CH 2 ) 0-2- (phenyl) , C 3 .C 7 cycloalkyl, and -(CH 2 ) 0 - 
2 - (heteroaryl) , - (CH 2 ) 0 -2- (heterocycloalkyl) ; 

wherein the phenyl group at each occurrence is 
optionally substituted with 1, 2, or 3 groups 
that are independently R 20 5 or R 2i o; wherein the 
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heterocycloalkyl group at each occurrence is 
optionally substituted with 1, 2, or 3 R 21o; 
wherein each heteroaryl group at each 
occurrence is optionally substituted with 1, 2, 
or 3 R 210 ; 

R 22 o and R 225 at each occurrence are independently -H, 
-Ci-Cg alkyl, hydroxy d-C 6 alkyl, halo d~d 
alkyl; -C3-C7 cycloalkyl, and - (Ci-C 6 alkyl) -O- 
(C1-C3 alkyl) ; 

R235 and R 240 at each occurrence are independently H, 
or Ci-C 6 alkyl; 

R245 and R 250 at each occurrence are independently H, 
d~d alkyl, C1-C4 hydroxyalkyl , d-d alkoxy, d- 
C 4 haloalkoxy, or 

R 245 and R 250 are taken together with the carbon to 
which they are attached to form a carbocycle of 
3, 4, 5, 6, or 7 carbon atoms. 

Preferred compounds of formula 1-3 include compounds 
wherein 

Ri is benzyl which is optionally substituted with 1, 2, 3, 
or 4 groups independently selected from halogen, d- 
d alkoxy, hydroxy, and d-d alkyl optionally 
substituted with 1, 2, or 3 substituents halogen, 
OH, SH, NH 2 , NH(d-d alkyl), N- (d~d alkyl) (d"d 
alkyl), C=N, CF 3 ; 
R 2 and R 3 are independently selected from H or d-d alkyl 
optionally substituted with 1 substituent selected 
from halogen, -OH, -SH, -C^N, -CF 3 , d~d alkoxy, NH 2 , 
NH(d-d alkyl), and NH(d~d alkyl) (d-d alkyl); 
R c is d-d alkyl optionally substituted with 1, 2, or 3 
groups independently selected from R 20s , -SH, 
-C=ONR 235 R2 4 o, and -S(=O) 2 NR2 3S R2 40 ; - (CH 2 ) 0-3- (d"d) 
cycloalkyl wherein the cycloalkyl is optionally 
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substituted with 1, 2, or 3 groups independently 
selected from R 205 , -C0 2 H # and -C0 2 - (C x -C 4 alkyl); 

- (CR 245 R 250 ) o-4-phenyl optionally substituted with 1, 
2, or 3 R 20 o; - (CR 245 R 2 5o)o-3-pyridyl; - (CR 24S R 250 ) 0 _ 3 - 
pyridazinyl ; - (CR 245 R 250 ) 0-3-pyrimidinyl ; - (CR 245 R 250 ) 0 _ 3 - 
pyrazinyl ; - (CR 245 R 250 ) 0 - 3 -furyl ; - (CR 245 R 250 ) 0-3-indolyl 

- (CR 245 R 250 ) 0 _ 3 -thienyl; - (CR 245 R 250 ) 0-3-pyrrolyl 

- (CR 245 R 250 ) 0-3-pyrazolyl ; (CR 245 R 250 ) 0-3-benzoxazolyl 

- (CR 245 R 250 ) 0-3-imidazolyl ; each of the above 
heteroaryl groups is optionally substituted with 1, 

2 ' 3 ' or 4 R200;- (CR 245 R 250 )o-3-imidazolidinyl; 

(CR 245 R 250 ) 0-3-tetrahydrof uryl ; (CR 245 R 250 ) 0 . 3 - 

tetrahydropyranyl ; (CR 245 R 250 ) 0-3-piperazinyl ; 

( CR 245 R 250 ) 0-3 -pyrrol idinyl ; ( CR 245 R 250 ) 0 _ 3 -piperidinyl ; 

(CR 24S R 2 5o) 0-3-indolinyl ; each of the above 
heterocycloalkyl groups is optionally substituted 
with 1, 2, 3, or 4 R 21o; (CH 2 ) 0 -i-CH ( (CH 2 ) 0 . 4 -OH) - (CH 2 ) 0 . 
i-phenyl; - (CH 2 ) 0 -i-CH (d-d hydroxyalkyl ) - (CH 2 ) 0 -i- 
pyridyl ; 

R 20 o at each occurrence is independently d-d alkyl 
optionally substituted with 1, 2, or 3 R 205 
groups; OH; -N0 2 ; halogen; -C0 2 H; C=N; -(CH 2 ) 0 _ 4 - 
CO-NR 220 R 225 ; - (CH 2 ) 0 - 4 -CO- (d-C 8 alkyl); -(CH 2 ) 0 - 4 - 
C0 2 R 215 ; and - (CH 2 ) o-4-O- (Ci-C 6 alkyl optionally 
substituted with 1, 2, 3, or 5 -F) ; 

R205 at each occurrence is independently d~d alkyl, 
halogen, -OH, -O-phenyl, -SH, -C=N, -CF 3 , d-C 6 
alkoxy, NH 2 , NHCd-Ce alkyl), and N- (d-Cs 
alkyl) (d-C s alkyl) ; 
R210 at each occurrence is independently d-C 6 alkyl 
optionally substituted with 1 or 2 R 205 groups; 
halogen; d~d alkoxy; d~d haloalkoxy; 
-NR 220 R 22s; OH; C=N; C3-C7 cycloalkyl optionally 



79 



MBHB No. 02 -760 -A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 

substituted with 1 or 2 R 205 groups; -CO- (d-C 4 
alkyl) ; -S0 2 .NR 2 3 5 R24o; -CO-NR 235 R240 ; -S0 2 - (Ci-C 4 
alkyl) ; and =0; wherein 

R215 at each occurrence is independently Ci-C 6 alkyl, 

- (CH 2 ) 0 -2- (phenyl) , C 3 -C 6 cycloalkyl, - (CH 2 ) 0 - 2 - 
(pyridyl) , - (CH 2 ) 0 _ 2 - (pyrrolyl) , - (CH 2 ) 0 - 2 - 
(imidazolyl) , - (CH 2 ) 0 - 2 - (pyrimidyl) , - (CH 2 ) 0 - 2 - 
(pyrrolidinyl) , - (CH 2 ) 0 . 2 - (imidazolidinyl) 

- (CH 2 ) 0 -2 - (piperazinyl) , - (CH 2 ) 0 - 2 - (piperidinyl ) , 
and - (CH 2 ) 0-2- (morpholinyl) ; wherein the phenyl 
group at each occurrence is optionally 
substituted with 1 or 2 groups that are 
independently R 205 or R 210 ; wherein each 
heterocycloalkyl group at each occurrence is 
optionally substituted with 1 or 2 R210; 
wherein each heteroaryl group at each 
occurrence is optionally substituted with 1 or 
2 R210; 

R220 and R 225 at each occurrence are independently -H, 
-C1-C4 alkyl, hydroxy C ± -C 4 alkyl, halo C1-C4 
alkyl; -C 3 -C 6 cycloalkyl, and - (C1-C4 alkyl) -0- 
(d-C 2 alkyl) ; 

R235 and R 240 at each occurrence are independently H, 
or Cx-C 6 alkyl; 

R 245 and R 250 at each occurrence are independently H, 

C!-C 4 alkyl, Cx-CU hydroxyalkyl , d-C 4 alkoxy, Ci- 

C 4 haloalkoxy, or 
R 245 and R 250 are taken together with the carbon to 

which they are attached to form a carbocycle of 

3, 4, 5, or 6 carbon atoms. 

Other preferred compounds of formula 1-3 include 
compounds wherein 
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X is-C!-C 3 alkylidenyl optionally optionally substituted 

with 1 or 2 methyl groups; 
Z is S0 2 ; SO; S; or C (O) ; 

Y is Ci-C 4 haloalkyl; OH; -N(Y 1 )(Y 2 ); Ci-C 10 alkyl 

optionally substituted with 1 or 2 substituents 
which can be the same or different and are selected 
from halogen, hydroxy, C1-C4 alkoxy, Ci-C 4 thioalkoxy, 
and C1-C4 haloalkoxy; C!-C 4 alkoxy; phenyl optionally 
substituted with halogen, C1-C4 alkyl, C3.-C4 alkoxy, 
CN or N0 2 ; and benzyl optionally substituted with 
halogen, C1-C4 alkyl, C1-C4 alkoxy, CN or N0 2 ; wherein 
Yi and Y 2 are the same or different and are H; Ci-C 6 
alkyl optionally substituted with 1, 2, or 3 
substituents selected from halogen, C x -C 2 
alkoxy, C 3 -C 6 cycloalkyl, and OH; C 2 -C 6 alkanoyl; 
phenyl; -S0 2 -Ci-C 4 alkyl; benzyl; and C 3 -C 6 
cycloalkyl Ci-C 2 alkyl; or 
-N(Yi)(Y 2 ) forms a ring selected from piperazinyl, 
piper idinyl , morphol inyl , and pyrol idinyl , 
wherein each ring is optionally substituted 
with 1, 2, 3, or 4 groups that are 
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, Ci-C 6 
alkoxy Ci-C 6 alkyl, or halogen. 
Preferred compounds of formula 1-3 also include 
those of formula 1-4, i.e., compounds of formula 1-3 
wherein 

X is-Ci-C 3 alkylidenyl optionally optionally substituted 

with 1 methyl group; 
Z is S0 2 ; SO; S; or C(O); 

Y is OH; -N(Y!)(Y 2 ); phenyl; benzyl; or d-C 10 alkyl 

optionally substituted with 1 or 2 substituents 
which can be the same or different and are selected 
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from halogen, hydroxy, methoxy, ethoxy, thiomethoxy, 
thioethoxy, and CF 3 ; wherein 

Yi and Y 2 are the same or different and are H; Ci-C 4 
alkyl optionally substituted with 1 or 2 
substituents selected from halogen, methoxy, 
ethoxy, cyclopropyl, and OH; or 
-N(Yi) (Y 2 ) forms a ring selected from piperazinyl, 
piperidinyl , morphol inyl , and pyrol idinyl , 
wherein each ring is optionally substituted 
with 1 or 2 groups that are independently Ci-C 4 
alkyl, C!-C 4 alkoxy, or halogen; 
Ri is benzyl which is optionally substituted with 1, 2, or 
3 groups independently selected from methyl, ethyl, 
n-propyl, isopropyl, hydroxymethyl , monohalomethyl , 
dihalomethyl , trihalomethyl , -CH 2 CF 3 , methoxymethyl , 
halogen, methoxy, ethoxy, n-propyloxy, isopropyloxy , 
and OH; 

R 2 and R 3 are independently H or Ci-C 4 alkyl . 

R c is Ci-C 6 alkyl optionally substituted with 1, 2, or 3 
R205 groups; cyclopropyl, cyclopropylmethyl , 

cyclopentyl , cyclopentylmethyl , cyclohexyl , 

cyclohexylmethyl ; - (CR 245 R 250 ) 0-3-phenyl optionally 
substituted with 1 or 2 R 20 b groups; - (CR 245 R 250 ) 0-3- 
pyridyl optionally substituted with 1 or 2 R 20 o; 
(CR 245 R 25 o) 0-3-piperazinyl ; or (CR 245 R 25 o) 0-3- 

pyrrolidinyl ; - (CR 245 R 250 ) 0-3-piperidinyl ; each of the 
above heterocycloalkyl groups is optionally 
substituted with 1 or 2 R 210 groups; 

R 2 oo at each occurrence is independently selected 
from Ci-C 4 alkyl optionally substituted with 1 
or 2 R 20 5 groups; OH; and halogen; 
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R205 at each occurrence is independently selected 

from Ci-C 4 alkyl, halogen, -OH, -SH, -C=N, -CF 3 , 

and C1-C4 alkoxy; 
R210 at each occurrence is independently selected 

from C3.-C4 alkyl optionally substituted with 1 

or 2 R205 groups; halogen; C3.-C4 alkoxy; OCF 3 ; 

NH 2 , NH(C!-C 6 alkyl); N(d-C 6 alkyl) (C;l-C 6 alkyl); 

OH; and -CO- (C!-C 4 alkyl); wherein 
R245 and R250 at each occurrence are independently 

selected from H, C1-C4 hydroxyalkyl , C1-C4 

alkoxy, or 

R245 and R250 are taken together with the carbon to 
which they are attached to form a carbocycle of 
3 , 5 , or 6 carbon atoms . 
Preferred compounds of formulas I, 1-1 and 1-2 
include compounds of formula 1-5, i.e., those of formulae 
I, 1-1 or 1-2 wherein 
R N is -C (=0) - (CRR' ) 0-6^100; and 

R100 represents aryl , heteroaryl, or heterocyclyl , where 
the ring portions of each are optionally substituted 
with 1, 2, or 3 groups independently selected from 

-OR, -N0 2 , Ci-C 6 alkyl, halogen, -C=N, -0CF 3 , -CF 3 , - 
(CH 2 ) 0 -4-O-P(=O) (OR) (OR'), - (CH 2 ) o-4-CO-NR 10 5R'i05, 

- (CH 2 )o_ 4 -0- (CH 2 ) o-4-CONR 102 Rio2' , - (CH 2 ) 0 -4-CO- (C!-C 12 
alkyl) , - (CH 2 ) 0 - 4 -CO- (C 2 -C 12 alkenyl) , - (CH 2 ) 0 - 4 - 
C0- (C 2 -C 12 alkynyl) , - (CH 2 ) 0-4-CO- (CH 2 ) 0 - 4 (C 3 -C 7 
cycloalkyl) , - (CH 2 ) 0-4-R110, - (CH 2 ) 0-4-R120/ 

- (CH2) 0-4 -R130 / - (CH2 ) 0-4 -CO-R110 / - (CH2 ) 0-4 -CO-R120 / 

- (CH 2 ) 0 -4-CO-R 130 , - (CH 2 ) 0-4-CO-R140/ " (CH 2 ) 0-4-CO-O- 
R150, - (CH 2 )o-4-S02-NR 10 5R'io5, - (CH 2 ) 0 -4-SO- (Ci-C 8 
alkyl), - (CH 2 )o-4-S0 2 -(C 1 -C 1 2 alkyl), - (CH 2 ) 0 - 4 -S0 2 - 

(CH 2 ) 0-4- (C 3 -C 7 cycloalkyl) , - (CH 2 ) 0 -4-N(R 150 ) -CO-O- 
Riso, - (CH 2 )o-4-N(R 150 ) -CO-N(R 150 ) 2 , - (CH 2 ) 0 -4~ 



83 



MBHB No. 02 -760 -A 
Pharmacia No. 01182.US1 
Elan No. 00419-US-NEW 

N(R 150 ) -CS-N(R 1S0 ) 2, - (CH 2 ) 0 -4-N(Ri5o) -CO-Ri 05 , 

- (CH2) 0-4~NRi05R' 105 / ~ (CH2) 0-4~Rl40 , - (CH2) 0-4~O~CO- 

(d-Ce alkyl) , - (CH 2 ) 0-4-O-P (O) - (O-R U0 ) 2 , -(CH 2 ) 0 - 

4 -0-CO-N{R 15 o)2, - (CH 2 )o-4-0-CS-N(R 15 o)2, -(CH 2 ) 0 - 4 - 
O-(Riso), - (CH 2 )o-4-0-R 150 ' -COOH, - (CH 2 ) 0 -4~S- (R 1S0 ) , 

- (CH 2 ) o-4-N(R 150 ) -SO 2 -R 105 , -(CH 2 ) 0 -4- C 3 -C 7 
cycloalkyl, (C 2 -Ci 0 ) alkenyl , or (C 2 -C 10 ) alkynyl . 

Preferred compounds of formula 1-5 include compounds 
wherein 

R N is -C (=0) -R100; and 

R100 represents aryl , or heteroaryl, where the ring 
portions of each are optionally substituted with 1, 
2, or 3 groups independently selected from 

-OR, -N0 2 , Ci-Cg alkyl, halogen, -C=N, -OCF 3 , -CF 3 , - 

(CH 2 ) 0-4-O-P (=0) (OR) (OR'), - (CH 2 )o-4-CO-NR 10 sR'ios, 

- (CH 2 ) 0-4-O- (CH 2 ) o-4-CONR 102 Rio 2 ' , - (CH 2 ) 0-4-CO- (C!-C 12 
alkyl), - (CH 2 ) 0-4-CO- (C 2 -C 12 alkenyl), - (CH 2 ) 0-4- 
CO- (C 2 -Ci 2 alkynyl), - (CH 2 ) 0-4-CO- (CH 2 ) 0 -4 (C 3 -C 7 
cycloalkyl), - (CH 2 ) 0-4-Rno/ - (CH 2 ) 0-4-R120, 

- (CH2) 0-4 - Ri 3 o / " (CH 2 ) 0-4 -CO-R110 / - (CH 2 ) o-4"CO-R 12 o , 

- (CH 2 ) 0 -4-CO-R 130 , - (CH 2 ) 0 -4-CO-R 140 , - (CH 2 ) 0 - 4 -CO-O- 

RlSO/ " (CH2) O-4-SO2-NR105R' 105/ - (CH2) 0-4 - SO- (Ci~C8 

alkyl), - (CH 2 ) 0 -4-SO 2 . (Cx-Cxs alkyl), - (CH 2 ) 0 - 4 -SO 2 - 
(CH 2 ) 0 -4- (C 3 -C 7 cycloalkyl), - (CH 2 ) 0 - 4 -N (R150) -CO-O- 
R150, - (CH 2 ) 0-4-N (R 150 ) -CO-N(R 150 ) 2 , -(CH 2 ) 0 -4- 

N(R 150 ) -CS-N(R 150 ) 2, ~ (CH 2 ) 0-4-N (R 150 ) -CO-R105, 

- (CH 2 )o-4-NRio 5 R'i05, - (CH 2 ) 0-4-R140, - (CH 2 ) 0-4-O-CO- 
(d-C 6 alkyl), - (CH 2 ) 0-4-O-P (O) - (O-R 110 ) 2 , -(CH 2 ) 0 - 

4 -O-CO-N(R 1S0 ) 2, - (CH 2 )o-4-0-CS-N(R 15 o)2, -(CH 2 )o-4- 
O- (Riso) , - (CH 2 ) 0 -4-0-R 15 o' -COOH, - (CH 2 ) 0 -,-S- (R150) , 

- (CH 2 ) 0-4-N (R 150 ) -SO2-R105, -(CH 2 ) 0 -4- C 3 -C 7 

cycloalkyl, (C 2 -Ci 0 ) alkenyl , or (C 2 -C 10 ) alkynyl . 
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Preferred compounds of formula 1-5 also include 
compounds wherein 

R N is -C(=0)-aryl or -C (=0) -heteroaryl where the ring 
portions of each are optionally substituted with 1, 
2, or 3 groups independently selected from 

-OR, -N0 2/ Ci-C 6 alkyl, halogen, -C=N, -0CF 3/ -CF 3 , - 
(CH 2 ) 0 -4-CO-NR 105 R'i05, - (CH 2 ) 0 -4-O- (CH 2 ) 0 - 4 " 

CONRi 02 Rio2 ' , - (CH 2 ) 0 -4-CO- (Ci-Cia alkyl), -(CH 2 ) 0 - 4 - 
C0- (C 2 -C 12 alkenyl) , - (CH 2 ) 0 - 4 -CO- (C 2 -Ci 2 alkynyl) , 

- (CH 2 ) 0-4~RllO/ ~ (CH 2 ) 0-4~Rl20/ " (CH 2 ) 0-4~Rl30/ 

- (CH2) 0-4 -CO-R110 / ~ (CH2 ) 0-4 -CO-Rx20 / - ( CH2 ) 0-4 -CO- 

Rl30/ ~ ( CH2 ) 0-4 " CO-R140 / - (CH2) 0-4 -CO-O-R150 / - (CH 2 ) 0- 

4 -SO 2 -NR 1 05R' 105/ - (CH 2 ) 0-4-SO- (Ci-C 8 alkyl) , 

- (CH 2 ) 0-4-SO2- (Ci-C 12 alkyl) , - (CH 2 ) 0 -4-N(R 150 ) -CO-O- 
R 150 , - (CH 2 ) 0 . 4 -N(R 150 ) -CO-N(R 150 ) 2, - (CH 2 ) 0 - 4 - 

N (R150) ~CO-Ri05 1 " (CH2) 0-4~NRi05R' 105 / ~ (CH 2 ) 0 -4 ~Rl40 / 

- (CH 2 ) 0-4-O-CO- (Ci-C 6 alkyl) , - (CH 2 ) 0-4-O-CO- 
N(Ri5o) 2 , - (CH a ) 0-4-O- (R 150 ) , - (CH 2 ) 0 -4 -N (R 150 ) -S0 2 - 
Rios# - (CH 2 ) 0 -4- C3-C7 cycloalkyl, (C 2 - 
C 10 ) alkenyl, or (C 2 -Ci 0 ) alkynyl . 

Other preferred compounds of formula 1-5 include 
compounds wherein 

R N is -C(=0)-aryl or -C (=0) -heteroaryl where the ring 
portions of each are optionally substituted with 1 
or 2 groups independently selected from 
Ci-C 6 alkyl, halogen, - (CH 2 ) o-4-CO-NR 10 5R' 105 , -(CH 2 ) 0 -4- 
O-CO-N(R 150 ) 2 / ~ (CH 2 ) 0 -4-N(Ri5o) -SO2-R105/ - (CH 2 )o-4~ 
S0 2 -NR 10 sR' 105/ C3-C7 cycloalkyl, (C 2 -Ci 0 ) alkenyl , 

- (CH2 ) 0-4 ~Rno / - ( CH2 ) 0-4 -R120 / ~ (CH 2 ) 0-4 "Rl30 / 
(C2-C10) alkynyl . 

Other preferred compounds of formula 1-5 also 
include compounds wherein R N is: 
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O O 




wherein sub is hydrogen or is Ci-C 6 alkyl, halogen, 

(CH 2 ) o-4-CO-NR 105 R' 105, - (CH 2 ) o-4 -O-CO-N (R 150 ) 2 , - (CH 2 ) o-4" 
N (R150) -SO2-R105 / ~ (CH2) 0-4 ~ SO2 -NRxosR ' 105 / C3-C7 

cycloalkyl , - (C 2 -Ci 0 ) alkenyl, - (CH 2 ) 0-4-R110/ - (CH 2 ) 0-4- 
R120/ - (CH 2 ) 0-4-R130/ or (C2-C10) alkynyl . 

A preferred stereochemistry for compounds of formula 
I is as follows: 



OH R N 
— 1 




(I) 

Preferred compounds of formula X include those of 
formula X-l, i.e., compounds of formula X wherein 
Ri is aryl, heteroaryl, heterocyclyl , -Ci-C 6 alkyl-aryl, - 

Ci-Cg alkyl -heteroaryl , or -Cx-Cs alkyl - 
heterocyclyl , where the ring portions of each 
are optionally substituted with 1, 2, 3, or 4 
groups independently selected from halogen, 

OH, -SH, -C=N, -N0 2/ -NR 105 R'i05, -C0 2 R, 
N(R)C0R', or -N(R)S0 2 R', -C ( =0) - (d-C 4 ) alkyl, 
-S0 2 -amino, -S0 2 -mono or dialkylamino, -C(=0)- 
amino, -C(=0) -mono or dialkylamino, -S0 2 - (C1-C4) 
alkyl , or 

Ci-C 6 alkoxy optionally substituted with 1, 2, 
or 3 groups which are independently 
selected from halogen, or 



86 



MBHB No. 02 -760 -A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 

C3-C7 cycloalkyl optionally substituted with 1, 
2, or 3 groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3 , C1-C3 

alkoxy, amino, -Cx-C 6 alkyl and mono- or 
dialkylamino, or 
C1-C10 alkyl optionally substituted with 1, 2, 
or 3 groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3 , -C1-C3 

alkoxy, amino, mono- or dialkylamino and 
-C1-C3 alkyl, or 
C2-C10 alkenyl or C 2 -Ci 0 alkynyl each of which is 
optionally substituted with 1, 2, or 3 
groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3 , C1-C3 
alkoxy, amino, Cx-Cg alkyl and mono- or 
dialkylamino; and the heterocyclyl group 
is optionally further substituted with 
oxo . 

Preferred compounds of formula X-l also include 
those wherein 

Ri is -Cx-Cs alkyl-aryl, -Cx-C 6 alkyl -heteroaryl , or -Cx-C 6 

alkyl -heterocyclyl , where the ring portions of 
each are optionally substituted with 1, 2, 3, 
or 4 groups independently selected from 

halogen, -OH, -SH, -C=N, -N0 2 , -NRi 05 R'i05, -C0 2 R, 
-N(R)COR', or -N(R)S0 2 R', -C ( =0) - (C1-C4 ) alkyl, 
-S0 2 -amino, -S0 2 -mono or dialkylamino, -C(=0)- 
amino, -C(=0) -mono or dialkylamino, -S0 2 - (Cx-C 4 ) 
alkyl, or 

Cx-C 6 alkoxy optionally substituted with 1, 2, 
or 3 groups which are independently 
selected from halogen, or 



87 



MBHB No. 02 -760 -A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 

C3-C7 cycloalkyl optionally substituted with 1, 
2, or 3 groups independently selected from 
halogen, -OH, -SH, -C=N, -CF 3/ C1-C3 

alkoxy, amino, -Ci-C 6 alkyl and mono- or 
dialkylamino, or 

C1-C10 alkyl optionally substituted with 1, 2, 
or 3 groups independently selected from 
halogen, -OH, -SH, -C=N, -CF 3/ -C x -C 3 

alkoxy, amino, mono- or dialkylamino and 
-C1-C3 alkyl, or 

C2-C10 alkenyl or C 2 -C 10 alkynyl each of which is 
optionally substituted with 1, 2, or 3 
groups independently selected from 
halogen, -OH, -SH, -C=N, -CF 3 , d-C 3 
alkoxy, amino, Ci-C 6 alkyl and mono- or 
dialkylamino; and the heterocyclyl group 
is optionally further substituted with 
oxo . 

Preferred compounds of formula X-l further include 
those wherein 

Ri is -(CH 2 )-aryl, - (CH 2 ) -heteroaryl , or - (CH 2 ) - 

heterocyclyl, where the ring portions of each 
are optionally substituted with 1, 2, 3, or 4 
groups independently selected from halogen, - 
OH, -SH, -C=N, -N0 2 , -NR 105 R'io5, -C0 2 R, - 
N(R)COR', or -N(R)S0 2 R', -C (=0) - (C1-C4) alkyl, 
-S0 2 -amino, -S0 2 -mono or dialkylamino, -C (=0) - 
amino, -C (=0) -mono or dialkylamino, -S0 2 - (d-C 4 ) 
alkyl, or 

Ci-Cg alkoxy optionally substituted with 1, 2, 
or 3 groups which are independently 
selected from halogen, or 
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C3-C7 cycloalkyl optionally substituted with 1, 
2, or 3 groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3 , C1-C3 

alkoxy, amino, -Ci-C 6 alkyl and mono- or 
dialkylamino, or 
C1-C10 alkyl optionally substituted with 1, 2, 
or 3 groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3/ -C1-C3 

alkoxy, amino, mono- or dialkylamino and 
-C1-C3 alkyl, or 
C 2 -Cio alkenyl or C 2 -Ci 0 alkynyl each of which is 
optionally substituted with 1, 2, or 3 
groups independently selected from 

halogen, -OH, -SH, -C=N, -CF 3 , C1-C3 
alkoxy, amino, C3.-C6 alkyl and mono- or 
dialkylamino; and the heterocyclyl group 
is optionally further substituted with 
oxo . 

Preferred compounds of formula X-l also include 
those wherein 

Rx is -CH 2 -phenyl or -CH 2 -pyridinyl where the ring 
portions of each are optionally substituted with 1, 
2, 3, or 4 groups independently selected from 
halogen, C1-C4 alkoxy, hydroxy, -N0 2 , and 

C1-C4 alkyl optionally substituted with 1, 2, or 
3 substituents independently selected from 
halogen, OH, SH, NH 2 , NH(Ci-C 6 alkyl), N- (C x -C 6 

alkyl) (Ci-C 6 alkyl), ON, CF 3 - 
Preferred compounds of formula X-l further include 
those wherein 

Rx is -CH 2 -phenyl or -CH 2 -pyridinyl where the phenyl or 
pyridinyl rings are each optionally substituted with 
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1 or 2 groups independently selected from halogen, 
Ci-C 2 alkyl, Ci-C 2 alkoxy, hydroxy, -CF 3 , and -N0 2 . 
Preferred compounds of formula X-l include those 
wherein 

Rx is -CH 2 -phenyl where the phenyl ring is optionally 
substituted with 2 groups independently selected 
from halogen, Ci-C 2 alkyl, Ci-C 2 alkoxy, hydroxy, and 
-N0 2 . 

Preferred compounds of formula X-l also include 
those wherein Ri is benzyl, or 3 , 5-dif luorobenzyl . 

Preferred compounds of formula X or X-l include 
those of formula X-2, i.e., compounds of formula X or X-l 
wherein 

R 2 and R 3 are independently selected from H or Ci-C 6 alkyl 
optionally substituted with 1, 2, or 3 substituents 
selected from the group consisting of C1-C3 alkyl, 

halogen, -OH, -SH, -C=N, -CF 3 , C1-C3 alkoxy, and -NR X _ 

aRl-b. 

Preferred compounds of formula X-2 include those 
wherein 

R c is selected from the group consisting of C1-C10 alkyl 
optionally substituted with 1, 2, or 3 groups 
independently selected from the group consisting of 
R205, -OC=ONR 235 R 2 40, -S (=0)0-2 (Cx-Ce alkyl) , -SH, 

-NR 23 5C=ONR 235 R 2 40 , -C=ONR 235 R 24 o/ and -S (=0) 2 NR 235 R 24 o ; 

- (CH 2 ) 0-3- (C 3 -C 8 ) cycloalkyl wherein the cycloalkyl is 
optionally substituted with 1, 2, or 3 groups 
independently selected from the group consisting of 
R205, -C0 2 H, and -C0 2 - (C1-C4 alkyl); - (CR245R250) o- 4 -aryl ; 

- (CR 2 4 5 R 2 5o) o-4-heteroaryl ; - (CR 245 R 25 o) 0-4- 
heterocycloalkyl; - [C (R 255 ) (R 26 o) 1 1-3-CO-N- (R 255 ) 2 ; ' - 
CH (aryl ) 2 ; -CH (heteroaryl ) 2 ; -CH (heterocycloalkyl ) 2 ; 
-CH(aryl) (heteroaryl) ; -CO-NR 235 R24o ; - (CH 2 ) 0 -i- 
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CH( (CH 2 ) 0 -6-OH) - (CH 2 ) 0 -i-aryl; - (CH 2 ) 0 -i-CHR C - 6 - (CH 2 ) 0 -i- 
heteroaryl ; -CH(-aryl or -heteroaryl ) -CO-O (Ci-C 4 
alkyl) ; -CH ( -CH 2 -OH) -CH (OH) -phenyl -N0 2 ; (Ci-C 6 alkyl) - 
O- (Ci-C 6 alkyl) -OH; -CH 2 -NH-CH 2 -CH ( -0-CH 2 -CH 3 ) 2 ; -H; 
and - (CH 2 ) o-6-C (=NR 2 3s) (NR 235 R24o) ; wherein 
each aryl is optionally substituted with 1, 2, or 3 

R200 ; 

each heteroaryl is optionally substituted with 1, 2, 
3, or 4 R 20 o; 

each heterocycloalkyl is optionally substituted with 
1, 2, 3, or 4 R 210 ; 

R200 at each occurrence is independently selected 
from the group consisting of Ci-C 6 alkyl 
optionally substituted with 1, 2, or 3 R 205 

groups; OH; -N0 2 ; halogen; -C0 2 H; C=N; - (CH 2 ) 0 - 4 - 
CO-NR 220 R 225 ; - (CH 2 ) 0 -4-CO- (Ci-Ci 2 alkyl); -(CH 2 ) 0 - 4 - 
C0 2 R 2 i 5 ; and - (CH 2 ) 0-4-O- (Ci-C 6 alkyl optionally 
substituted with 1, 2, 3, or 5 -F) ; 
wherein each aryl group at each occurrence is 
optionally substituted with 1, 2, or 3 
groups that are independently R 20 5 / R 2 io or 
Ci-C 6 alkyl substituted with 1, 2, or 3 
groups that are independently R 20 s or R 2 i 0 ; 
wherein each heterocycloalkyl group at each 
occurrence is optionally substituted with 
1, 2, or 3 groups that are independently 
R210 ; 

wherein each heteroaryl group at each 
occurrence is optionally substituted with 
1, 2, or 3 groups that are independently 
R205/ R 2 io, or Cx-Cg alkyl substituted with 
1, 2, or 3 groups that are independently 
R205 or R 2 io/ 
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R 2 os at each occurrence is independently selected 
from the group consisting of Ci-C 6 alkyl, 
halogen, -OH, -O-phenyl, -SH, -C=N, -CF 3 , Ci-C 6 
alkoxy, NH 2/ NH(Ci-C 6 alkyl), and N- (Ci-C 6 
alkyl) (Ci-C 6 alkyl) ; 

R 2 i 0 at each occurrence is independently selected 
from the group consisting of Ci-C 6 alkyl 
optionally substituted with 1, 2, or 3 R 2 os 
groups; halogen; Ci-C 6 alkoxy; Ci-C 6 haloalkoxy; 

-NR220R225; OH; C=N; C 3 -C 7 cycloalkyl optionally 
substituted with 1, 2, or 3 R 2 os groups; -CO- (Ci- 

C 4 alkyl); -SO2-NR235R240; -CO-NR235R240; -S0 2 -(Ci-C 4 
alkyl) ; and =0; wherein 
R 2 i 5 at each occurrence is independently selected 
from the group consisting of Ci-C 6 alkyl, 
- (CH 2 ) 0-2- (aryl) , C 3 -C 7 cycloalkyl, and -(CH 2 ) 0 - 2 - 
(heteroaryl) , - (CH 2 ) 0 -2- (heterocycloalkyl) ; 

wherein the aryl group at each occurrence is 
optionally substituted with 1, 2, or 3 groups 
that are independently R 20 s or R 2 io; wherein the 
heterocycloalkyl group at each occurrence is 
optionally substituted with 1, 2, or 3 R 2 io; 
wherein each heteroaryl group at each 
occurrence is optionally substituted with 1, 2, 
or 3 R 2 i 0 ; 

R 22 o and R 225 at each occurrence are independently 
selected from the group consisting of -H, -Ci-C 6 
alkyl, hydroxy Ci-Cg alkyl, amino Ci-C 6 alkyl; 
halo Ci-C 6 alkyl; -C 3 -C 7 cycloalkyl, - (Ci-C 6 
alkyl ) -O- (C1-C3 alkyl), -aryl, -heteroaryl, and 
-heterocycloalkyl; wherein the aryl group at 
each occurrence is optionally substituted with 
1, 2, or 3 R 270 groups, each heteroaryl is 
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optionally substituted with 1, 2, 3, or 4 R 2 oo/ 
each heterocycloalkyl is optionally substituted 
with 1, 2, 3, or 4 R 2 io wherein 
R270 at each occurrence is independently R 20 5 , Ci-C 6 
alkyl optionally substituted with 1, 2, or 3 
R205 groups; halogen; Ci-C 6 alkoxy; Ci-C 6 

haloalkoxy; NR 235 R24o; OH; C=N; -CO- (C1-C4 alkyl); 
and =0; wherein the heterocycloalkyl group at 
each occurrence is optionally substituted with 
1, 2, or 3 R 205 groups; wherein each heteroaryl 
group at each occurrence is optionally 
substituted with 1, 2, or 3 R 20 s groups; 

R235 and R 24 o at each occurrence are independently H, 
or Ci-C 6 alkyl; 

R245 and R 250 at each occurrence are independently 
selected from the group consisting of H, C1-C4 
alkyl, C1-C4 hydroxyalkyl , C1-C4 alkoxy, C!-C 4 
haloalkoxy, or 

R 245 and R 250 are taken together with the carbon to 
which they are attached to form a carbocycle of 
3, 4, 5, 6, or 7 carbon atoms, wherein the 
carbocycle is optionally substituted with 1 or 
2 groups that are independently OH, methyl, CI, 
F, 0CH 3 , CF 3 , N0 2 , or CN; 

R 255 and R 260 at each occurrence are independently 
selected from the group consisting of H; Ci-C 6 
alkyl optionally substituted with 1, 2, or 3 
R205 groups; - (CH 2 ) 0-4-C3-C7 cycloalkyl optionally 
substituted with 1, 2, or 3 R 20 5 groups; - (C1-C4 
alkyl) -aryl; - (C3.-C4 alkyl ) -heteroaryl ; - (C1-C4 
alkyl ) -heterocycloalkyl ; aryl ; heteroaryl ; 
heterocycloalkyl ; _ (CH 2 ) 1-4-R265- (CH 2 ) 0 - 4 -aryl ; 
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- (CH 2 ) 1-4-R265- (CH 2 ) o-4-heteroaryl; and; - (CH 2 ) i_ 4 - 
R265- (CH 2 ) 0-4-heterocycloalkyl ; wherein 

R 265 at each occurrence is independently -0-, 

-S- or -N(Ci-C 6 alkyl)-; 
each aryl or phenyl is optionally substituted 
with 1, 2, or 3 groups that are 
independently R 20 5 / R 2 io/ or Ci-C 6 alkyl 
substituted with 1, 2, or 3 groups that 
are independently R 20 s or R 210 . 
Preferred compounds of formula X-2 include those 
wherein : 

R c is - (CR 24 sR25o) o-4-aryl , or - (CR 245 R25o) 0-4-heteroaryl , 
wherein aryl and heteroaryl are optionally 
substituted with 1, 2, or 3 R 20 o groups. 
Preferred compounds of formula X-2 also include 

compounds wherein 

R c is - (CR 245 R25o) -aryl , or - (CR245R250) -heteroaryl wherein 
each aryl and heteroaryl is optionally substituted 
with 1 , 2 , or 3 R 2 oo groups . 

Preferred compounds of formula X-2 also include 
compounds wherein 

R c is -(CH 2 )-aryl, or - (CH 2 ) -heteroaryl , wherein 
each aryl and heteroaryl is optionally substituted 
with 1, 2, or 3 groups selected from OH, -N0 2/ 

halogen, -C0 2 H, C=N, - (CH 2 ) 0 -4 -CO-NR 220 R 2 25 , 

- (CH 2 ) 0 -4-CO- (Ci-Ci 2 alkyl) , and - (CH 2 ) 0 - 4 -SO 2 - 
NR 22 oR 22 s • 

Preferred compounds of formula X-2 also include 
compounds wherein 

R c is -(CH 2 )-aryl / wherein aryl is optionally substituted 

with 1, 2, or 3 groups selected from OH, -N0 2/ 

halogen, -C0 2 H, and C=N. 
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Preferred compounds of formula X-2 also include 
compounds wherein 

R c is - (CH 2 ) -phenyl , wherein phenyl is optionally 

substituted with 1, 2, or 3 groups selected 

from OH, -N0 2/ halogen, -C0 2 H, and C=N. 

Preferred compounds of formula X-2 also include 
compounds wherein R c is benzyl. 

Other preferred compounds of formulas X, X-l or X-2 
include compounds of formula X-3, i.e., those of formulas 
X, X-l or X-2 wherein 
R N is : 

Y .Z. x /(CH 2 ) n7 -CHC(0)- 

R 4 

wherein 

R 4 is NH 2 ; -NH- (CH 2 ) n6 -R 4 _ i; -NHR 8 ; -NR 50 C(O)R 5 ; or - 

NR 50 CO 2 R 5 i ; 
wherein 

n 6 is 0, 1, 2, or 3; 

n 7 is 0, 1, 2, or 3; 
R 4 -i is selected from the group consisting of -S0 2 ~ 

(d-C 8 alkyl), -SO-tCx-Cs alkyl) , -S- (d-Ce 

alkyl) , -S-CO- (Cx-Cg alkyl), -S0 2 -NR 4 _ 2 R 4 _ 3 ; -CO- 

d-C 2 alkyl; -CO-NR 4 _ 3 R 4 . 4 ; 
R 4 _ 2 and R4-3 are independently H, C1-C3 alkyl, or C 3 -C 6 

cycloalkyl ; 

R 4 _ 4 is alkyl, phenylalkyl, C 2 -C 4 alkanoyl, or 

phenyl alkanoyl ; 
R 5 is cyclopropyl; cyclobutyl ; cyclopentyl; or cyclohexyl; 
wherein each cycloalkyl group is optionally 
substituted with one or two groups that are Ci-C 6 
alkyl, more preferably C!-C 2 alkyl, Ci-C 6 alkoxy, more 
preferably Ci-C 2 alkoxy, CF 3 , OH, NH 2 , NH(Ci-C 6 
alkyl), N(Ci-C 6 alkyl) (Ci-C 6 alkyl), halogen, CN, or 
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N0 2 ; or the cycloalkyl group is substituted with 1 or 
2 groups that are independently CF 3 , Cl , F, methyl, 
ethyl or cyano; Ci-C 6 alkyl optionally substituted 
with 1, 2, or 3 groups that are independently 
halogen, -NR 6 R 7 , Ci-C 4 alkoxy, C 5 -C 6 heterocycloalkyl, 
C 5 -C 6 heteroaryl, phenyl, C 3 -C 7 cycloalkyl, -S-Ci-C 4 
alkyl, -S0 2 -C!-C4 alkyl, -C0 2 H, -CONR 6 R 7 , -C0 2 -Ci-C 4 
alkyl, or phenyloxy; heteroaryl optionally 
substituted with 1, 2, or 3 groups that are 
independently C;l-C 4 alkyl, C x -C 4 alkoxy, halogen, Ci- 
C 4 haloalkyl, or OH; heterocycloalkyl optionally 
substituted with 1, 2, or 3 groups that are 
independently C1-C4 alkyl, Ci-C 4 alkoxy, halogen, or 
C 2 -C 4 alkanoyl; phenyl optionally substituted with 1, 
2, 3, or 4 groups that are independently halogen, 
OH, C1-C4 alkyl, C1-C4 alkoxy, or C1-C4 haloalkyl; and 
-NR 6 R 7 ; wherein 

R 6 and R 7 are independently selected from the group 
consisting of H, Ci-C 6 alkyl, C 2 -C 6 alkanoyl, 
phenyl, -S0 2 -Ci-C 4 alkyl, and phenyl C1-C4 alkyl; 

R 8 is selected from the group consisting of -S0 2 - 
heteroaryl optionally substituted with 1 or 2 
groups that are independently C1-C4 alkyl or 
halogen; , -S0 2 -aryl, - S0 2 -heterocycloalkyl , 
-C(0)NHR 9/ heterocycloalkyl, -S-C 2 -C 4 alkanoyl, 
wherein 

R 9 is phenyl C1-C4 alkyl, Ci-C 6 alkyl, or H; 
R 50 is H or Ci-C 6 alkyl; 
R 5 i is selected from the group consisting of phenyl 
C1-C4 alkyl; Cx-Cg alkyl optionally substituted 
with 1, 2, or 3 groups that are independently 
halogen, cyano, -NR 6 R 7 , -C(0)NR 6 R 7/ C 3 -C 7 or -Ci- 
C 4 alkoxy; heterocycloalkyl optionally 
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substituted with 1 or 2 groups that are 
independently Ci-C 4 alkyl, Ci-C 4 alkoxy, halogen, 
C 2 -C 4 alkanoyl, phenyl C1-C4 alkyl, and -S0 2 C1-C4 
alkyl ; heterocycloalkylalkyl optionally 

substituted with 1 or 2 groups that are 
independently C1-C4 alkyl, C1-C4 alkoxy, halogen, 
C2-C4 alkanoyl, phenyl C1-C4 alkyl, and -S0 2 C1-C4 
alkyl; alkenyl; alkynyl ; heteroaryl optionally 
substituted with 1, 2, or 3 groups that are 
independently OH, C!-C 4 alkyl, C1-C4 alkoxy, 
halogen, NH 2 , NH(Ci-C 6 alkyl) or N(d-C 6 
alkyl) (Ci-C 6 alkyl) ; heteroarylalkyl optionally 
substituted with 1, 2, or 3 groups that are 
independently C1-C4 alkyl, C1-C4 alkoxy, halogen, 
NH 2 , NH (Ci-C 6 alkyl) or N(Ci-C 6 alkyl) (Ci-C 6 
alkyl); phenyl; C 3 -C 8 cycloalkyl, and 
cycloalkylalkyl , wherein the phenyl; C3-C8 
cycloalkyl, and cycloalkylalkyl groups are 
optionally substituted with 1, 2, 3, 4 or 5 
groups that are independently halogen, CN, N0 2/ 
Ci-C 6 alkyl, Ci-C 6 alkoxy, C 2 -C 6 alkanoyl, Ci-C 6 
haloalkyl, Ci-C 6 haloalkoxy, hydroxy, Ci-C 6 
hydroxyalkyl , Ci-C 6 alkoxy Ci-C 6 alkyl, Ci-C 6 
thioalkoxy, Ci-C 6 thioalkoxy Cx-Ce alkyl, or Ci- 
C 6 alkoxy Ci-C 6 alkoxy. 
Preferred compounds of formula X-3 include compounds 

wherein 

R N is 

Y' Z ^X— CHC(O)- 
NH 2 

wherein 

X is C1-C4 alkylidenyl optionally substituted with 1, 2, 
or 3 methyl groups; or -NR4-6-; or 
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R 4 and R 4 _ 6 combine to form -(CH 2 ) n io-# wherein 
n 10 is 1, 2, 3, or 4; 

Z is selected from a bond; S0 2 ; SO; S; and C (O) ; 

Y is selected from H; Cx-CU haloalkyl; C 5 -C 6 
heterocycloalkyl containing at least one N, O, or S; 
phenyl; OH; -N(Yi)(Y 2 ); Ci-Cio alkyl optionally 
substituted with 1 thru 3 substituents which can be 
the same or different and are selected from halogen, 
hydroxy, alkoxy, thioalkoxy, and haloalkoxy; C 3 -C 8 
cycloalkyl optionally substituted with 1, 2, or 3 
groups independently selected from Ci-C 3 alkyl, and 
halogen; alkoxy; phenyl optionally substituted with 
halogen, Ci-C 4 alkyl, Ci-C 4 alkoxy, CN or N0 2 ; phenyl 
Ci-C 4 alkyl optionally substituted with halogen, C1-C4 
alkyl, C1-C4 alkoxy, CN or N0 2 ; wherein 

Yi and Y 2 are the same or different and are H; Ci-C 10 
alkyl optionally substituted with 1, 2, or 3 
substituents selected from the group consisting 
of halogen, C1-C4 alkoxy, C 3 -C 8 cycloalkyl, and 
OH; C 2 -C 6 alkenyl; C 2 -C 6 alkanoyl; phenyl; -S0 2 - 
C1-C4 alkyl; phenyl C1-C4 alkyl; and C 3 -C 8 
cycloalkyl Ci-C 4 alkyl; or 

-N(Yi)(Y 2 ) forms a ring selected from piperazinyl, 

piperidinyl, morpholinyl, and pyrolidinyl, 

wherein each ring is optionally substituted 

with 1, 2, 3, or 4 groups that are 

independently Ci-C 6 alkyl, d-C 6 alkoxy, Ci-C 6 

alkoxy Ci-C 6 alkyl, or halogen. 

Preferred compounds of formula X-3 include compounds 
wherein 

X is Ci-C 4 alkylidenyl optionally substituted with 1, 2, 

or 3 methyl groups; 
Z is selected from S0 2 ; SO; S; and C(O); 
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Y is selected from H; C!-C 4 haloalkyl; C 5 -C 6 
heterocycloalkyl containing at least one N, 0, or S; 
phenyl; OH; -N(Yi)(Y 2 ); Cx-Cio alkyl optionally 
substituted with 1 thru 3 substituents which can be 
the same or different and are selected from the 
group consisting of halogen, hydroxy, alkoxy, 
thioalkoxy, and haloalkoxy; C 3 -C 8 cycloalkyl 
optionally substituted with 1, 2, or 3 groups 
independently selected from Ci-C 3 alkyl, and halogen; 
alkoxy; phenyl optionally substituted with halogen, 
Ci-C 4 alkyl, C1-C4 alkoxy, CN or N0 2 ; phenyl C1-C4 
alkyl optionally substituted with halogen, C1-C4 
alkyl, C1-C4 alkoxy, CN or N0 2 ; wherein 
Yi and Y 2 are the same or different and are H; Ci-C 6 
alkyl optionally substituted with 1, 2, or 3 
substituents selected from the group consisting 
of halogen, C1-C4 alkoxy, C 3 -C 8 cycloalkyl, and 
OH; C 2 -C 6 alkenyl; C 2 -C 6 alkanoyl ; phenyl; -S0 2 - 
C1-C4 alkyl; phenyl C1-C4 alkyl; or C 3 -C 8 
cycloalkyl C1-C4 alkyl; or 
-N(Yi) (Y 2 ) forms a ring selected from piperazinyl, 
piperidinyl, morpholinyl, and pyrolidinyl, 
wherein each ring is optionally substituted 
with 1, 2, 3, or 4 groups that are 
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, Ci-C 6 
alkoxy Cx~C 6 alkyl, or halogen. 
Preferred compounds of formula X-3 include compounds 
wherein R N is O 




and wherein R 4 is NH 2 ; -NH~ (CH 2 ) n6 -R 4 . 1 ; -NHR 8 ; 
NR 50 C(O)R 5 ; or ~NR 50 CO 2 R 5 i wherein 
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n 6 is 0, 1, 2, or 3; 

n 7 is 0, 1, 2, or 3 ; 
R 4 _x is selected from the group consisting of -S0 2 - 

(Cx-Cb alkyl), -SO- (Ci~C 8 alkyl) , -S- (Ql-Cb 

alkyl) , -S-CO- (Cx-Ce alkyl), -S0 2 -NR4_ 2 R 4 _3 ; -CO- 

Ci-C 2 alkyl; -CO-NR 4 _ 3 R 4 _ 4 ; 
R 4 . 2 and R 4 . 3 are independently H, C1-C3 alkyl, or C 3 -C 6 

cycloalkyl ; 

R 4 _ 4 is alkyl, phenylalkyl, C 2 -C 4 alkanoyl, or 

phenylalkanoyl ; 

R 5 is cyclopropyl; cyclobutyl ; cyclopentyl; or 
cyclohexyl; wherein each cycloalkyl group is 
optionally substituted with one or two groups 
that are C x -C 6 alkyl, more preferably Ci-C 2 
alkyl, Ci-C 6 alkoxy, more preferably Ci-C 2 
alkoxy, CF 3 , OH, NH 2 , NH(Ci-C 6 alkyl), N(Ci-C 6 
alkyl) (Ci-C 6 alkyl) , halogen, CN, or N0 2 ; or the 
cycloalkyl group is substituted with 1 or 2 
groups that are independently CF 3 , Cl , F, 
methyl, ethyl or cyano; Cx-Cg alkyl optionally 
substituted with 1, 2, or 3 groups that are 
independently halogen, -NR 6 R7 , Ci-C 4 alkoxy, C 5 - 
C 6 heterocycloalkyl , C 5 -C 6 heteroaryl , phenyl, 
C 3 -C 7 cycloalkyl, -S-Ci-C 4 alkyl, -S0 2 -Ci-C 4 
alkyl, -C0 2 H, -CONR 6 R 7 , -C0 2 -C!-C 4 alkyl, or 
phenyloxy; heteroaryl optionally substituted 
with 1, 2, or 3 groups that are independently 
Ci-C 4 alkyl, Ci-C 4 alkoxy, halogen, C x -C 4 
haloalkyl, or OH; heterocycloalkyl optionally 
substituted with 1, 2, or 3 groups that are 
independently Ci-C 4 alkyl, C1-C4 alkoxy, halogen, 
or C 2 -C 4 alkanoyl; phenyl optionally substituted 
with 1, 2, 3, or 4 groups that are 



100 



MBHB No. 02 -760 -A 
Pharmacia No. 01182.US1 
Elan No. 00419-US-NEW 

independently halogen, OH, C1-C4 alkyl, Ci-C 4 
alkoxy, or Ci-C 4 haloalkyl; and -NR 6 R?; wherein 

R 6 and R 7 are independently selected from the group 
consisting of H, Ci-C 6 alkyl, C 2 -C 6 alkanoyl, 
phenyl, -S0 2 -Ci-C 4 alkyl, and phenyl Ci-C 4 alkyl; 

R 8 is selected from the group consisting of -S0 2 - 
heteroaryl optionally substituted with 1 or 2 
groups that are independently Ci-C 4 alkyl or 
halogen; , -S0 2 -aryl, -S0 2 -heterocycloalkyl , 
-C(0)NHR 9 , heterocycloalkyl , -S-C 2 -C 4 alkanoyl, 
wherein 

R 9 is phenyl Ci-C 4 alkyl, Ci-C 6 alkyl, or H; 
R 50 is H or Ci-C 6 alkyl; and 
R 5 i is selected from the group consisting of phenyl 
Ci-C 4 alkyl; Ci-C 6 alkyl optionally substituted 
with 1, 2, or 3 groups that are independently 
halogen, cyano, -NR 6 R 7 , -C(0)NR 6 R 7/ C3-C7 or -Ci- 
C 4 alkoxy; heterocycloalkyl optionally 

substituted with 1 or 2 groups that are 
independently Ci-C 4 alkyl, C1-C4 alkoxy, halogen, 
C 2 -C 4 alkanoyl, phenyl C x -C 4 alkyl, and -S0 2 C1-C4 
alkyl ; heterocycloalkylalkyl optionally 

substituted with 1 or 2 groups that are 
independently C1-C4 alkyl, C1-C4 alkoxy, halogen, 
C 2 -C 4 alkanoyl, phenyl C1-C4 alkyl, and -S0 2 C1-C4 
alkyl; alkenyl; alkynyl; heteroaryl optionally 
substituted with 1, 2, or 3 groups that are 
independently OH, C1-C4 alkyl, C1-C4 alkoxy, 
halogen, NH 2 , NH(Ci-C 6 alkyl) or N(Ci-C 6 
alkyl) (Ci-C 6 alkyl) ; heteroaryl alkyl optionally 
substituted with 1, 2, or 3 groups that are 
independently C1-C4 alkyl, C1-C4 alkoxy, halogen, 
NH 2 , NH(d-C 6 alkyl) or N(C X -C 6 alkyl) (d-C 6 
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alkyl) ; phenyl; C 3 -C 8 cycloalkyl, and 
cycloalkylalkyl , wherein the phenyl; C 3 -C 8 
cycloalkyl, and cycloalkylalkyl groups are 
optionally substituted with 1, 2, 3, 4 or 5 
groups that are independently halogen, CN, N0 2/ 
Ci-C 6 alkyl, Ci-C 6 alkoxy, C 2 -C 6 alkanoyl, Ci-C 6 
haloalkyl, Ci-C 6 haloalkoxy, hydroxy, Ci-C 6 
hydroxyalkyl , Ci-C 6 alkoxy Ci-C 6 alkyl, Ci-C 6 
thioalkoxy, Ci-C 6 thioalkoxy Ci-C 6 alkyl, or Ci- 
C 6 alkoxy Ci-C 6 alkoxy; and 
Y is Ci-Cio alkyl optionally substituted with 1 thru 3 
substituents which can be the same or different and 
are selected from halogen, hydroxy, alkoxy, 
thioalkoxy, and haloalkoxy. 



Preferred compounds of formula X-3 further include 
compounds wherein 

R c is Ci-C 8 alkyl optionally substituted with 1, 2, or 3 
groups independently selected from the group 
consisting of R 205 , -OC=ONR 235 R 240 / -S (=0) 0 - 2 (Ci-C 6 
alkyl), -SH, -C=ONR 235 R 240 , and -S ( =0) 2 NR 235 R24o ; - (CH 2 ) 0 - 
3 - (C 3 -C 8 ) cycloalkyl wherein the cycloalkyl is 
optionally substituted with 1, 2, or 3 groups 
independently selected from the group consisting of 
R 205 , -C0 2 H, and -C0 2 - (Ci-C 4 alkyl); - (CR 245 R25o) o-4- 
phenyl; - (CR 245 R25o) o- 4 -heteroaryl ; - (CR 245 R25o) o-4~ 

heterocycloalkyl; - (CH 2 ) 0 -i-CH( (CH 2 ) 0 - 4 -OH) - (CH 2 ) 0 -i~ 

phenyl; - (CH 2 ) 0 -i-CHR C - 6 - (CH 2 ) 0 -i-heteroaryl ; -CH(-CH 2 - 
OH) -CH(OH) -phenyl-N0 2 ; (C!-C 6 alkyl) -0- (Cx-C 6 alkyl) - 
OH; or - (CH 2 ) 0 -6-C(=NR 235 ) (NR 235 R 240 ) ; wherein 
each aryl is optionally substituted with 1, 2, or 3 
R200 ; 
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each heteroaryl is optionally substituted with 1, 2, 
3, or 4 R 2 oo; 

each heterocycloalkyl is optionally substituted with 

1, 2, 3, or 4 R 2 io; 
R200 at each occurrence is independently C x -C 6 alkyl 

optionally substituted with 1, 2, or 3 R 2 os 

groups; OH; -N0 2 ; halogen; -C0 2 H; C=N; -(CH 2 ) 0 -4- 
CO-NR 220 R 22 5 ; - (CH 2 ) 0 -4-CO- (Cx-Cia alkyl) ; - (CH 2 ) 0 - 4 - 
C0 2 R 2 i 5 ; or - (CH 2 ) 0 - 4 -O- (Ci-C 6 alkyl optionally 
substituted with 1, 2, 3, or 5 -F) ; 

R205 at each occurrence is independently C1-C6 alkyl, 
halogen, -OH, -O-phenyl, -SH, -C=N, -CF 3/ Ci-C 6 
alkoxy, NH 2/ NH(Ci-C 6 alkyl), or N- (Ci-C 6 
alkyl) (d-Cfi alkyl) ; 

R2io at each occurrence is independently Ci-C 6 alkyl 
optionally substituted with 1, 2, or 3 R 20 5 
groups; halogen; Ci-C 6 alkoxy; Ci-C 6 haloalkoxy; 

-NR 220 R 22 5 ; OH; C=N; C 3 -C 7 cycloalkyl optionally 
substituted with 1, 2, or 3 R 2 os groups; -CO- (Ci- 

C 4 alkyl); -S0 2 -NR 235 R24o; -CO-NR 235 R240 ; -S0 2 - (C x -C 4 
alkyl) ; and =0; wherein 
R215 at each occurrence is independently Ci-C 6 alkyl, 
- (CH 2 ) 0-2- (phenyl) , C 3 -C 7 cycloalkyl, and -(CH 2 ) 0 - 
2 - (heteroaryl) , - (CH 2 ) 0-2- (heterocycloalkyl) ; 

wherein the phenyl group at each occurrence is 
optionally substituted with 1, 2, or 3 groups 
that are independently R 20 s or R 2 io; wherein the 
heterocycloalkyl group at each occurrence is 
optionally substituted with 1, 2, or 3 R 2 i 0 ; 
wherein each heteroaryl group at each 
occurrence is optionally substituted with 1, 2, 
or 3 R 2 i 0 ; 
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R220 and R225 at each occurrence are independently -H, 
-Ci-C 6 alkyl, hydroxy d-C 6 alkyl, halo Ci-C 6 
alkyl; -C3-C7 cycloalkyl, and - (d-C 6 alkyl) -0- 
(C1-C3 alkyl) ; 

R235 and R 24 o at each occurrence are independently H, 
or Ci-C 6 alkyl; 

R245 and R 25 o at each occurrence are independently H, 

C1-C4 alkyl, d-C 4 hydroxyalkyl, d-C 4 alkoxy, d- 

C 4 haloalkoxy , or 
R245 and R 250 are taken together with the carbon to 

which they are attached to form a carbocycle of 

3, 4, 5, 6, or 7 carbon atoms. 

Preferred compounds of formula X-3 include compounds 
wherein 

Ri is benzyl which is optionally substituted with 1, 2, 3, 
or 4 groups independently selected from halogen, d~ 
C 4 alkoxy, hydroxy, and d-C 4 alkyl optionally 
substituted with 1, 2, or 3 substituents halogen, 
OH, SH, NH 2/ NH(d-d alkyl), N- <d-C 6 alkyl) (d~d 
alkyl) , C=N, CF 3 ; 

R 2 and R 3 are independently selected from H or d~C 4 alkyl 
optionally substituted with 1 substituent selected 
from halogen, -OH, -SH, -C=N, -CF 3 , d-d alkoxy, NH 2 , 
NH(d-C 6 alkyl), and NH(d"d alkyl) (d-C 6 alkyl); 

R c is Ci-Ce alkyl optionally substituted with 1, 2, or 3 
groups independently selected from R 205 , -SH, 
-C=ONR 23 5R 2 4o, and -S (=0) 2NR235R240 ; - (CH 2 ) 0 -3- (d-C 6 ) 
cycloalkyl wherein the cycloalkyl is optionally 
substituted with 1, 2, or 3 groups independently 
selected from R 205 , -C0 2 H, and -C0 2 - (d-C 4 alkyl); 
- (CR 24 sR25o) 0-4 -phenyl optionally substituted with 1, 
2, or 3 R 200 ; - (CR 245 R25o) 0-3-pyridyl; - (CR 245 R25o) 0-3- 
pyridazinyl ; - (CR 245 R 2 5o) 0-3-pyrimidinyl ; - (CR 245 R 2 5o) 0-3- 
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pyrazinyl; - (CR245R250) 0-3-f uryl ; - (CR 245 R25o) 0-3-indolyl ; 

- (CR 245 R25o) 0-3-thienyl ; - (CR245R250) 0-3-pyrrolyl ; 

- (CR245R250) 0-3-pyrazolyl ; (CR245R250) 0-3-benzoxazolyl ; 

- (CR245R250) 0-3-i^idazolyl ; each of the above 
heteroaryl groups is optionally substituted with 1, 
2, 3, or 4 R200; - (CR245R250) 0-3-imidazolidinyl ; 

(CR245R250) 0-3 -tetrahydrof uryl ; (CR245R250) 0-3- 

tetrahydropyranyl ; (CR 2 4 5 R 250 ) 0-3-piperazinyl ; 

(CR245R250) 0-3-pyrrolidinyl ; (CR245R250) 0-3-piperidinyl ; 

(CR245R250) 0-3-indolinyl ; each of the above 
heterocycloalkyl groups is optionally substituted 
with 1, 2, 3, or 4 R 2 i 0 ; (CH 2 ) 0-1-CH ( (CH 2 ) 0 - 4 -OH) - (CH 2 ) 0 - 
1 -phenyl; - (CH 2 ) 0-1-CH (C1-C4 hydroxyalkyl ) - (CH 2 ) 0 -i- 
pyridyl ; 

R 20 o at each occurrence is independently Ci-C 6 alkyl 
optionally substituted with 1, 2, or 3 R 205 

groups; OH; -N0 2 ; halogen; -C0 2 H; C=N; -(CH 2 ) 0 -4~ 
CO-NR220R225; - (CH 2 )o-4-CO- (Ci-Cs alkyl) ; -(CH 2 ) 0 -4- 
C0 2 R 2 i 5 ; and - (CH 2 ) 0-4-O- (Ci-C 6 alkyl optionally 
substituted with 1, 2, 3, or 5 -F) ; 

R205 at each occurrence is independently Ci-C 6 alkyl, 
halogen, -OH, -O-phenyl, -SH, -C=N, -CF 3/ d-C 6 
alkoxy, NH 2 , NH(Ci-C 6 alkyl), and N- (Ci-C 6 
alkyl) (Ci-C 6 alkyl) ; 

R 210 at each occurrence is independently Ci-C 6 alkyl 
optionally substituted with 1 or 2 R 20 5 groups; 
halogen; C1-C4 alkoxy; Ci-C 4 haloalkoxy; 

-NR 220 R225 ; OH; CsN; C3-C7 cycloalkyl optionally 
substituted with 1 or 2 R 2 os groups; -CO- (C3.-C4 

alkyl) ; -S0 2 -NR 23 5R24o; -CO-NR 235 R 24 o ; -S0 2 - (C3.-C4 
alkyl) ; and =0; wherein 
R 215 at each occurrence is independently C!-C 6 alkyl, 
- (CH 2 ) 0-2- (phenyl) , C 3 _C 6 cycloalkyl, -(CH 2 ) 0 -2- 
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(pyridyl) , - (CH 2 ) 0 - 2 - (pyrrolyl) , - (CH 2 ) 0 -2~ 

(imidazolyl) , - (CH 2 ) 0-2- (pyrimidyl) , - (CH 2 ) 0-2- 
(pyrrolidinyl) , - (CH 2 ) 0-2- ( imidazolidinyl ) 

- (CH 2 ) 0-2- (piperazinyl) , - (CH 2 ) 0-2- (piperidinyl ) , 
and - (CH 2 ) 0-2- (morpholinyl ) ; wherein the phenyl 
group at each occurrence is optionally 
substituted with 1 or 2 groups that are 
independently R 2 os or R210; wherein each 
heterocycloalkyl group at each occurrence is 
optionally substituted with 1 or 2 R210; 
wherein each heteroaryl group at each 
occurrence is optionally substituted with 1 or 
2 R210 ; 

R220 and R 22 5 at each occurrence are independently -H, 
-CX-C4 alkyl, hydroxy C1-C4 alkyl, halo C1-C4 
alkyl; -C 3 -C 6 cycloalkyl, and - (C1-C4 alkyl) -O- 
(d-C2 alkyl) ; 

R235 and R 240 at each occurrence are independently H, 

or Ci-C 6 alkyl; 
R245 and R250 at each occurrence are independently H, 

C1-C4 alkyl, C1-C4 hydroxyalkyl , C1-C4 alkoxy, Ci- 

C 4 haloalkoxy, or 
R245 and R 250 are taken together with the carbon to 

which they are attached to form a carbocycle of 

3, 4, S, or 6 carbon atoms. 
Other preferred compounds of formula X-3 include 
compounds wherein 

X is-Ci-C 3 alkylidenyl optionally optionally substituted 

with 1 or 2 methyl groups; 
Z is S0 2 ; SO; S; or C (O) ; 

Y is C x -C 4 haloalkyl; OH; -N(Y 1 )(Y 2 ); Ci-C 10 alkyl 
optionally substituted with 1 or 2 substituents 
which can be the same or different and are selected 
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from halogen, hydroxy, Ci-C 4 alkoxy, Ci-C 4 thioalkoxy, 
and Ci-C 4 haloalkoxy; C!-C 4 alkoxy; phenyl optionally 
substituted with halogen, C1-C4 alkyl, C1-C4 alkoxy, 
CN or N0 2 ; and benzyl optionally substituted with 
halogen, C1-C4 alkyl, C1-C4 alkoxy, CN or N0 2 ; wherein 
Yi and Y 2 are the same or different and are H; Ci-C 6 
alkyl optionally substituted with 1, 2, or 3 
substituents selected from halogen, C1-C2 
alkoxy, C 3 -C 6 cycloalkyl, and OH; C 2 -C 6 alkanoyl ; 
phenyl; -S0 2 -Ci-C 4 alkyl; benzyl; and C 3 -C 6 
cycloalkyl Ci-C 2 alkyl; or 
-N(Yx) (Y 2 ) forms a ring selected from piperazinyl, 
piperidinyl, morpholinyl, and pyrolidinyl, 
wherein each ring is optionally substituted 
with 1, 2, 3, or 4 groups that are 
independently C x -C 6 alkyl, Ci-C 6 alkoxy, Ci-Cg 
alkoxy Ci-C 6 alkyl, or halogen. 
Preferred compounds of formula X-3 also include 
those of formula X-4, i.e., compounds of formula X-3 
wherein 

X is-Ci-C 3 alkylidenyl optionally optionally substituted 

with 1 methyl group; 
Z is S0 2 ; SO; S; or C (0) ; 

Y is OH; -N(Yi) (Y 2 ) ; phenyl; benzyl; or C1-C10 alkyl 
optionally substituted with 1 or 2 substituents 
which can be the same or different and are selected 
from halogen, hydroxy, methoxy, ethoxy, thiomethoxy, 
thioethoxy, and CF 3 ; wherein 

Yi and Y 2 are the same or different and are H; C1-C4 
alkyl optionally substituted with 1 or 2 
substituents selected from halogen, methoxy, 
ethoxy, cyclopropyl, and OH; or 



107 



MBHB No. 02 -760 -A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 

~N(Yi)(Y 2 ) forms a ring selected from piperazinyl, 
piperidinyl , morpholinyl, and pyrolidinyl, 
wherein each ring is optionally substituted 
with 1 or 2 groups that are independently Ci-C 4 
alkyl , Ci-C 4 alkoxy, or halogen; 
Ri is benzyl which is optionally substituted with 1, 2, or 
3 groups independently selected from methyl, ethyl, 
n-propyl, isopropyl, hydroxymethyl , monohalomethyl , 
dihalomethyl , trihalomethyl , -CH 2 CF 3 , methoxymethyl , 
halogen, methoxy, ethoxy, n-propyloxy, isopropyloxy , 
and OH; 

R 2 and R 3 are independently H or C1-C4 alkyl; 

R c is Ci-C 6 alkyl optionally substituted with 1, 2, or 3 
R205 groups ; cyclopropyl , cyclopropylmethyl , 

cyclopentyl , cyclopentylmethyl , cyclohexyl , 

cyclohexylmethyl ; - (CR245R250) 0-3-phenyl optionally 
substituted with 1 or 2 R 2 oo groups; - (CR245R250) 0-3- 
pyridyl optionally substituted with 1 or 2 R 2 oo; 
(CR 2 4 5 R 25 o) 0-3-piperazinyl ; or (CR245R250) 0-3- 

pyrrolidinyl ; - (CR 2 4 5 R 25 o) o-3~pip er idinyl ; each of the 
above heterocycloalkyl groups is optionally 
substituted with 1 or 2 R 2 io groups; 

R 20 o at each occurrence is independently selected 

from C1-C4 alkyl optionally substituted with 1 

or 2 R 20 s groups; OH; and halogen; 
R 20 5 at each occurrence is independently selected 

from C1-C4 alkyl, halogen, -OH, -SH, -CsN, -CF 3 , 

and C1-C4 alkoxy; 
R210 at each occurrence is independently selected 

from C1-C4 alkyl optionally substituted with 1 

or 2 R 20 5 groups; halogen; C1-C4 alkoxy; 0CF 3 ; 

NH 2 , NH(Ci-C 6 alkyl); N(Ci-C 6 alkyl) (d-C 6 alkyl); 

OH; and -CO- (C1-C4 alkyl); wherein 
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R 2 4s and R 2 s 0 at each occurrence are independently 
selected from H, Ci-C 4 hydroxyalkyl , Ci-C 4 
alkoxy, or 

R 24 5 and R 25 o are taken together with the carbon to 
which they are attached to form a carbocycle of 
3 , 5 , or 6 carbon atoms . 
Preferred compounds of formulas X, X-l and X-2 
include compounds of formula X-5, i.e., those of formulae 
X, X-l or X-2 wherein 
R M is -C (=0) - (CRR' ) o-sRioo; and 

Rioo represents aryl , heteroaryl, or heterocyclyl , where 
the ring portions of each are optionally substituted 
with 1, 2, or 3 groups., independently selected from 
-OR, -NO z , Ci-Ce alkyl, halogen, -C=N, -OCF 3 , -CF 3 , - 
(CH 2 ) o-4-O-P (=0) (OR) (OR' ) , - (CH 2 ) 0 -4-CO-NR 105 R' 105 , 

- (CH 2 ) o-4-O- (CH 2 ) 0 -4-CONR 102 R 102 ' , - (CH 2 ) 0 - 4 -CO- (Cx-Ciz 
alkyl), - (CH 2 ) 0-4-CO- (C 2 -C 12 alkenyl), - (CH 2 ) 0-4- 
CO- (C 2 -Ci 2 alkynyl) , - (CH 2 ) 0 - 4 -CO- (CH 2 ) 0 - 4 (C 3 -C 7 
cycloalkyl), - (CH 2 ) 0 - 4 -R110 , - (CH 2 ) 0 -4-R 120 , 

- (CH 2 ) 0-4-R130, " (CH 2 ) o-4-CO-R 110 , - (CH 2 ) o-4-CO-R 120 , 

- (CH 2 ) 0 -4-CO-R 130 , - (CH 2 ) 0 -4-CO-R 140 , - (CH 2 ) 0-4-CO-O- 
Riso, - (CH 2 )o-4-S0 2 -NR 10 5R'io5, - (CH 2 ) 0 -4-SO- (Ci-C 8 
alkyl), - (CH 2 ) o-4-S0 2 . (d-C 12 alkyl), - (CH 2 ) 0 - 4 -SO 2 - 
(CH 2 ) 0 . 4 - (C 3 -C 7 cycloalkyl), - (CH 2 ) 0 - 4 -N (R 150 ) -CO-O- 

Riso, - (CH 2 ) 0-4-N (R 150 ) -CO-N(R 150 ) 2 , -(CH 2 ) 0 -4- 

N(R 150 ) -CS-N(R 150 ) 2 , - (CH 2 ) 0-4-N (R 1S0 ) -CO-R 105 , 

- (CH 2 ) o-4-NR los R' 105, - (CH 2 ) o-4-Ri40, - (CH 2 ) 0-4-O-CO- 
(Cx-Cg alkyl), - (CH 2 ) 0 - 4 -0-P (0) - (O-R 110 ) 2 , -(CH 2 ) 0 - 
4-O-CO-N(R 150 ) 2 , - (CH 2 ) 0 -4-0-CS-N(R 150 ) 2> -(CH 2 ) 0 - 4 - 
O-(Riso), - (CH 2 )o-4-0-R 150 ' -COOH, - (CH 2 ) 0 - 4 -S- (R 150 ) , 

- (CH 2 ) 0-4-N (R 150 ) -SO 2 -R 105 , -(CH 2 ) 0 -4- C 3 -C 7 
cycloalkyl, (C 2 -C 10 ) alkenyl , or (C 2 -C 10 ) alkynyl . 
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Preferred compounds of formula X-5 include compounds 
wherein 

R N is -C(=O)-Ri 00 ; and 

Rioo represents aryl , or heteroaryl, where the ring 
portions of each are optionally substituted with 1, 
2, or 3 groups independently selected from 
-OR, -N0 2/ Ci-C 6 alkyl, halogen, -C=N, -OCF 3 , -CF 3 , - 
(CH 2 ) 0 -4-O-P(=O) (OR) (OR'), - (CH 2 ) o-4-CO-NR 105 R' 10 5, 

- (CH 2 ) o-4-O- (CH 2 ) 0 -4-CONR 102 Rio2 / . - (CH 2 ) 0 - 4 -CO- (d-C^ 
alkyl) , - (CH 2 ) 0 - 4 -CO- (C 2 -C 12 alkenyl) , - (CH 2 ) 0-4- 
CO- (C 2 -C 12 alkynyl) , - (CH 2 ) 0 - 4 -CO- (CH 2 ) 0 _ 4 (C 3 -C 7 
cycloalkyl) , - (CH 2 ) 0 _ 4 -R 110 , - (CH 2 ) 0-4-R120, 

- (CH 2 ) 0-4-R130/ " (CH 2 ) o-4-CO-R 110 , - (CH 2 ) o- 4 -CO-Ri 20 , 

- (CH 2 ) 0 -4-CO-R 130 , - (CH 2 ) 0 -4-CO-R 140/ - (CH 2 ) 0 _ 4 -CO-O- 
R150/ - (CH^o^-SOs-NRiosR'ios, - (CH 2 ) 0 - 4 -SO- (C X -C Q 
alkyl), - (CH 2 ) 0 -4-SO 2 . (d-C 12 alkyl), - (CH 2 ) 0 - 4 -SO 2 - 
(CH 2 ) 0-4- (C3-C7 cycloalkyl) , - (CH 2 ) 0 -4-N(R 150 ) -CO-O- 
R150/ - (CH 2 )o-4-N(R 150 ) -CO-N(R 150 ) 2 , - (CH 2 ) 0 - 4 - 
N(R 150 ) -CS-N(R 150 ) 2 , - (CH 2 ) 0 -4-N(R 150 ) -CO-R 105 , 

- (CH 2 ) 0-4-NR105R' 105, - (CH 2 ) 0 -4-Ri40, - (CH 2 ) 0-4-O-CO- 
(C!-C 6 alkyl), - (CH 2 ) 0 - 4 -O-P (O) - (O-R 110 ) 2 , -(CH 2 ) 0 . 
4 -0-CO-N (R 150 ) 2/ - (CH 2 ) 0-4-O-CS-N (R 150 ) 2 , - (CH 2 ) 0 - 4 - 
O- (R150) , ~ (CH 2 ) 0 -4-O-R 150 ' -COOH, - (CH 2 ) 0 - 4 -S- (R 150 ) , 

- (CH 2 ) o-4-N(R 150 ) -SO 2 -R 105 , - (CH 2 ) 0 - 4 - C 3 -C 7 
cycloalkyl, (C 2 -Ci 0 ) alkenyl, or (C 2 -C 10 ) alkynyl . 

Preferred compounds of formula X-5 also include 
compounds wherein 

R N is -C(=0)-aryl or -C (=0) -heteroaryl where the ring 
portions of each are optionally substituted with 1, 
2, or 3 groups independently selected from 
-OR, -N0 2 , Cx-Cg alkyl, halogen, -C=N, -OCF 3 , -CF 3 , - 
(CH 2 ) 0 -4-CO-NR 105 R' 105 , - (CH 2 ) 0 - 4 -O- (CH 2 ) 0 - 4 - 

CONR 102 R 102 ' , - (CH 2 ) 0-4-CO- (d-C 12 alkyl), -(CH 2 ) 0 - 4 - 
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CO- (C 2 -Ci 2 alkenyl) , - (CH 2 ) 0 - 4 -CO- (C 2 -C 12 alkynyl) , 

- (CH 2 ) 0-4-R110, - (CH 2 ) 0-4-R120, - (CH 2 ) 0-4-R130, 

- (CH 2 ) 0-4-CO-R110, - (CH 2 ) 0 -4-CO-R 120/ - (CH 2 ) 0 -4-CO- 
R130, - (CH 2 ) 0 -4-CO-R 140 , - (CH 2 ) o-4-CO-0-R 150 , -(CH 2 ) 0 - 
4-SO 2 -NR 105 R'i05, - (CH 2 ) 0-4-SO- (d-C 8 alkyl), 

- (CH 2 ) o-4-S0 2 . (Ci-C 12 alkyl), - (CH 2 ) 0 - 4 -N (R 150 ) -CO-O- 
Riso, - (CH 2 ) 0-4-N (R 150 ) -CO-N(R 150 ) 2 , -(CH 2 ) 0 -4- 
N(R 150 ) -CO-Rios, - (CH 2 ) 0 -4-NR 105 R' 105/ - (CH 2 ) 0 . 4 -R 140 , 

- (CH 2 ) 0 -4-O-CO- (d-Cg alkyl), - (CH 2 ) 0 - 4 -O-CO- 
N(Ri5 0 ) 2 , - (CH 2 ) 0-4-O- (Riso) , - (CH 2 ) o-4-N (R 150 ) -S0 2 - 
R i05/ - (CH 2 ) 0 -4- C3-C7 cycloalkyl, (C 2 - 
C10) alkenyl, or (C 2 -Ci 0 ) alkynyl . 

Other preferred compounds of formula X-5 include 
compounds wherein 

R N is -C(=0)-aryl or -C (=0) -heteroaryl where the ring 
portions of each are optionally substituted with 1 
or 2 groups independently selected from 
Ci-C 6 alkyl, halogen, - (CH 2 ) 0 -4-CO-NR 10 sR' 10s, -(CH 2 ) 0 -4- 
O-CO-N(R 150 ) 2 , - (CH 2 ) 0-4-N (R 150 ) -SO 2 -R 105 , - (CH 2 ) 0 - 4 - 
S0 2 -NR 105 R'io5, C3-C7 cycloalkyl, (C 2 -C 10 ) alkenyl , 

- (CH 2 ) 0-4-R110, - (CH 2 ) 0 -4-Ri 20 / - (CH 2 ) 0-4-R130, or 
(C 2 -Cio) alkynyl . 

Other preferred compounds of formula X-5 also 
include compounds wherein R N is: 

O O 




wherein sub is hydrogen or is Cn-Cg alkyl, halogen, - 
(CH 2 ) 0 -4-CO-NR 105 R' 105 , - (CH 2 ) 0 _4-O-CO-N(R 150 ) 2 , 
(CH 2 ) 0-4-N (R 150 ) -SO 2 -R 105 , - (CH 2 ) 0 -4-SO 2 -NR 105 R' 105 , 
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C 3 -C 7 cycloalkyl, - (C 2 -Ci 0 ) alkenyl , - (CH 2 ) 0-4-R110, 
- (CH 2 ) 0-4-R120/ - (CH 2 ) 0-4-R130/ or (C 2 -Cio) alkynyl . 
A preferred stereochemistry for compounds of formula 
X is as follows : 




R-l R 2 R 3 



(X) 



In another aspect, the 
intermediates of the formula (IA) : 



invent ion provi de s 




PROT x ^ R c 

fti R 2 R 3 

(IA) 



wherein R lf R 2 , R 3/ r N/ and R c are as defined above for 
compounds of formula I, and PROT is an amine protecting 
group as defined below. 



In another aspect, the 
intermediates of the formula (XA) : 



invention provides 



PROT 



H 
N 




PROT 



R 1 R 2 R 3 

(XA) 
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wherein R lf R 2 , R 3/ R N/ and R c are as defined above for 
compounds of formula I, and PROT is an amine protecting 
group as defined below 

The invention also provides methods of generating 
compounds of formula (Y) from the compounds of formula 
(AA) , formula (I) or formula (X) , which are useful for 
treating and/or preventing Alzheimer's disease. The 
generation of compounds of formula (Y) from compounds of 
formulae (AA) , (I) or (X) can occur in vivo or in vitro. 

The invention also provides processes for converting 
compounds of formula AA, I or X to the compounds of 
formula Y by exposing compounds of formula AA, I or X to 
aqueous media. The conversion can occur in vitro or in 
vivo. 

The invention also provides methods for treating a 
patient who has, or in preventing a patient from getting, 
a disease or condition selected from the group consisting 
of Alzheimer's disease, for helping prevent or delay the 
onset of Alzheimer's disease, for treating patients with 
mild cognitive impairment (MCI) and preventing or 
delaying the onset of Alzheimer's disease in those who 
would progress from MCI to AD, for treating Down's 
syndrome, for treating humans who have Hereditary 
Cerebral Hemorrhage with Amyloidosis of the Dutch-Type, 
for treating cerebral amyloid angiopathy and preventing 
its potential consequences, i.e. single and recurrent 
lobar hemorrhages, for treating other degenerative 
dementias, including dementias of mixed vascular and 
degenerative origin, dementia associated with Parkinson's 
disease, dementia associated with progressive 

supranuclear palsy, dementia associated with cortical 
basal degeneration, or diffuse Lewy body type of 
Alzheimer's disease and who is in need of such treatment 
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which includes administration of a therapeutically 
effective amount of a compound of formula (AA) , (I) or 
(X) or a pharmaceutically acceptable salts thereof. 

In an embodiment, this method of treatment can be 
used where the disease is Alzheimer's disease. 

In an embodiment, this method of treatment can help 
prevent or delay the onset of Alzheimer's disease. 

In an embodiment, this method of treatment can be 
used where the disease is mild cognitive impairment. 

In an embodiment, this method of treatment can be 
used where the disease is Down's syndrome. 

In an embodiment, this method of treatment can be 
used where the disease is Hereditary Cerebral Hemorrhage 
with Amyloidosis of the Dutch-Type. 

In an embodiment, this method of treatment can be 
used where the disease is cerebral amyloid angiopathy. 

In an embodiment, this method of treatment can be 
used where the disease is degenerative dementias. 

In an embodiment, this method of treatment can be 
used where the disease is diffuse Lewy body type of 
Al zheimer ' s disease . 

In an embodiment, this method of treatment can treat 
an existing disease. 

In an embodiment, this method of treatment can 
prevent a disease from developing. 

In an embodiment, this method of treatment can 
employ therapeutically effective amounts: for oral 

administration from about 0.1 mg/day to about 1,000 
mg/day; for parenteral, sublingual, intranasal, 
intrathecal administration from about 0.5 to about 100 
mg/day; for depo administration and implants from about 
0.5 mg/day to about 50 mg/day; for topical administration 
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from about 0.5 mg/day to about 200 mg/day; for rectal 
administration from about 0.5 mg to about 500 mg. 

In an embodiment, this method of treatment can 
employ therapeutically effective amounts: for oral 

administration from about 1 mg/day to about 100 mg/day; 
and for parenteral administration from about 5 to about 
50 mg daily. 

In an embodiment, this method of treatment can 
employ therapeutically effective amounts for oral 
administration from about 5 mg/day to about 50 mg/day. 

The invention also includes pharmaceutical 
compositions which include a compound of formula (AA) , 
(I) or (X) or a pharmaceutical ly acceptable salts 
thereof . 

The invention also includes the use of a compound of 
formula (AA) , (I) or (X) or pharmaceutical^ acceptable 
salts thereof for the manufacture of a medicament. 

The invention also includes methods for inhibiting 
beta-secretase activity, for inhibiting cleavage of 
amyloid precursor protein (APP) , in a reaction mixture, 
at a site between Met596 and Asp597, numbered for the 
APP- 695 amino acid isotype, or at a corresponding site of 
an isotype or mutant thereof; for inhibiting production 
of amyloid beta peptide (A beta) in a cell; for 
inhibiting the production of beta-amyloid plaque in an 
animal; and for treating or preventing a disease 
characterized by beta-amyloid deposits in the brain. 
These methods each include administration of a 
therapeutically effective amount of a compound of formula 
(AA) , (I) or (X) or a pharmaceut ically acceptable salts 
thereof . 

The invention also includes a method for inhibiting 
beta-secretase activity, including exposing said beta- 
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secretase to a compound of formula (AA) , (I) or (X) , 
under conditions whereby an effective inhibitory amount 
of a compound of formula (Y) , or a pharmaceutical^ 
acceptable salt thereof, is formed. 

In an embodiment, this method employs a compound 
that inhibits 50% of the enzyme's activity at a 
concentration of less than 50 micromolar. 

In an embodiment, this method employs a compound 
that inhibits 50% of the enzyme's activity at a 
concentration of 10 micromolar or less. 

In an embodiment, this method employs a compound 
that inhibits 50% of the enzyme's activity at a 
concentration of 1 micromolar or less. 

In an embodiment, this method employs a compound 
that inhibits 50% of the enzyme's activity at a 
concentration of 10 nanomolar or less. 

In an embodiment, this method includes exposing said 
beta- secretase to said compound in vitro. 

In an embodiment, this method includes exposing said 
beta-secretase to said compound in a cell. 

In an embodiment, this method includes exposing said 
beta-secretase to said compound in a cell in an animal. 

In an embodiment, this method includes exposing said 
beta-secretase to said compound in a human. 

The invention also includes a method for inhibiting 
cleavage of amyloid precursor protein (APP) , in a 
reaction mixture, at a site between Met596 and Asp597, 
numbered for the APP- 695 amino acid isotype; or at a 
corresponding site of an isotype or mutant thereof, 
including exposing said reaction mixture to an effective 
inhibitory amount of a compound of formula (AA) , (I) or 
(X) , or a pharmaceutical^ acceptable salt thereof. 
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In an embodiment, this method employs a cleavage 
site: between Met652 and Asp653, numbered for the APP- 
751 isotype; between Met 671 and Asp 672, numbered for 
the APP-770 isotype; between Leu596 and Asp597 of the 
APP-695 Swedish Mutation; between Leu652 and Asp653 of 
the APP-751 Swedish Mutation; or between Leu671 and 
Asp672 of the APP-770 Swedish Mutation. 

In an embodiment, this method exposes said reaction 
mixture in vitro. 

In an embodiment, this method exposes said reaction 
mixture in a cell . 

In an embodiment , this method exposes said reaction 
mixture in an animal cell. 

In an embodiment, this method exposes said reaction 
mixture in a human cell. 

The invention also includes a method for inhibiting 
production of amyloid beta peptide (A beta) in a cell, 
including administering to said cell a compound of 
formula (AA) , (I) or (X), under conditions whereby an 
effective inhibitory amount of a compound of formula (Y) , 
or a pharmaceutical^ acceptable salt thereof, is formed. 

In an embodiment, this method includes administering 
to an animal . 

In an embodiment, this method includes administering 
to a human. 

The invention also includes a method for inhibiting 
the production of beta-amyloid plaque in an animal, 
including administering to said animal a compound of 
formula (AA) , (I) or (X) , under conditions whereby an 
effective inhibitory amount of a compound of formula (Y) , 
or a pharmaceutical^ acceptable salt thereof, is formed. 

In an embodiment, this method includes administering 
to a human . 
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The invention also includes a method for treating or 
preventing a disease characterized by beta-amyloid 
deposits in the brain including administering to a 
patient an effective therapeutic amount of a compound of 
formula (AA) , (I) or (X), under conditions whereby an 
effective inhibitory amount of a compound of formula (Y) , 
or a pharmaceutical ly acceptable salt thereof, is formed. 

In an embodiment, this method results in a compound 
of formula (Y) that inhibits 50% of the enzyme's activity 
at a concentration of less than 50 micromolar. 

In an embodiment, this method results in a compound 
of formula (Y) that inhibits 50% of the enzyme 1 s activity 
at a concentration of 10 micromolar or less. 

In an embodiment, this method results in a compound 
of formula (Y) that inhibits 50% of the enzyme's activity 
at a concentration of 1 micromolar or less. 

In an embodiment, this method results in a compound 
of formula (Y) that inhibits 50% of the enzyme's activity 
at a concentration of 10 nanomolar or less. 

In an embodiment, this method employs a compound at 
a therapeutic amount in the range of from about 0.1 to 
about 150 0 mg/day. 

In an embodiment, this method employs a compound at 
a therapeutic amount in the range of from about 15 to 
about 1000 mg/day. 

In an embodiment, this method employs a compound at 
a therapeutic amount in the range of from about 1 to 
about 10 0 mg/day . 

In an embodiment, this method employs a compound at 
a therapeutic amount in the range of from about 5 to 
about 5 0 mg/day. 

In an embodiment, this method can be used where said 
disease is Alzheimer's disease. 



118 



MBHB No. 02 - 760 -A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 

In an embodiment, this method can be used where said 
disease is Mild Cognitive Impairment, Down's Syndrome, or 
Hereditary Cerebral Hemorrhage with Amyloidosis of the 
Dutch Type . 

The invention also includes a component kit 
including component parts capable of being assembled, in 
which at least one component part includes a compound of 
formula AA, I or X enclosed in a container. 

In an embodiment, this component kit includes 
lyophilized compound, and at least one further component 
part includes a diluent. 

The invention also includes a container kit 
including a plurality of containers, each container 
including one or more unit dose of a compound of formula 
(AA) , (I) or (X):, or a pharmaceutically acceptable salt 
thereof . 

In an embodiment, this container kit includes each 
container adapted for oral delivery and includes a 
tablet, gel, or capsule. 

In an embodiment, this container kit includes each 
container adapted for parenteral delivery and includes a 
depot product, syringe, ampoule, or vial. 

In an embodiment, this container kit includes each 
container adapted for topical delivery and includes a 
patch, medipad, ointment, or cream. 

The invention also includes an agent kit including a 
compound of formula (AA) , (I) or (X) , or a 
pharmaceutically acceptable salt thereof; and one or more 
therapeutic agent selected from the group consisting of 
an antioxidant, an ant i - inflammatory , a gamma secretase 
inhibitor, a neurotrophic agent, an acetyl cholinesterase 
inhibitor, a statin, an A beta peptide, and an anti-A 
beta antibody. 
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The invention also includes a composition including 
a compound of formula (AA) , (I) or (X), or a 
pharmaceutical^ acceptable salt thereof; and an inert 
diluent or edible carrier. 

In an embodiment, this composition includes a 
carrier that is an oil. 

The invention also includes a composition including: 
a compound of formula (AA) , (I) or (X) , or a 
pharmaceutical!;/ acceptable salt thereof; and a binder, 
excipient, disintegrating agent, lubricant, or gildant. 

The invention also includes a composition including 
a compound of formula (AA) , (I) or (X) , or a 
pharmaceutical^ acceptable salt thereof; disposed in a 
cream, ointment, or patch. 



The invention provides compounds of formula (AA) , 
formula (I) and (X) that can be used to generate 
compounds of formula (Y) , that are useful in treating and 
preventing Alzheimer's disease. The compounds of the 
invention can be prepared by one skilled in the art based 
only on knowledge of the compound's chemical structure. 
The chemistry for the preparation of the compounds of this 
invention is known to those skilled in the art. In fact, 
there is more than one process to prepare the compounds of 
the invention. Specific examples of methods of 

preparation can be found in the art. For examples, see J". 
Org. Chem. 1998, 63, 4898-4906; J. Org. Chem. 1997, 62, 
9348-9353; J. Org. Chem. 1996, 61, 5528-5531; J". Med. 
Chem. 1993, 36, 320-330; J". Am. Chem. Soc . 1999, 121, 
1145-1155; and references cited therein. See also U.S. 
Patent Nos . 6,150,530, 5,892,052, 5,696,270, and 
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5,362,912, which are incorporated herein by reference, 
and references cited therein. 

Examples of various processes that can be used to 
prepare the compounds of the invention are set forth 
below. 

A general process to prepare the compounds of 
formula I and X is set forth in SCHEME A. The chemistry 
is straight forward and in summary involves the steps of 
N-protecting the amino acid (A) starting material to 
produce the corresponding protected amino acid (II) , 
reaction of the protected amino acid (II) with 
diazomethane followed by work-up to add a carbon atom to 
produce the corresponding protected compound (III) , 
reduction of the protected halide to the corresponding 
alcohol (IV) , formation of the corresponding epoxide (V) , 
opening of the epoxide (V) with a C- terminal amine, R C -NH 2 

(VI) to produce the corresponding protected alcohol 

(VII) . 

Compounds of formula (I) can be prepared by reacting 
protected alcohol (VII) with an amide forming agent such 
as, for example, (R N -) 2 0 or R N -X or R N -OH (IX) to produce 
alcohol (IA) . Alcohol (IA) then has the nitrogen 

protecting group removed to produce the corresponding 
compounds of formula (I) . 

Compounds of formula (X) can be prepared by further 
N-protecting alcohol (VII) to form the diprotected 
alcohol (XB) . Diprotected alcohol (XB) is reacted with 
an amide forming agent such as, for example, (Rn-)20 or 
R N -X or R N -0H (IX) to produce compound (XA) . Compound 
(XA) then has the nitrogen protecting groups removed to 
produce the corresponding compounds of formula (X) . 

One skilled in the art will appreciate that these 
are all known reactions in organic chemistry. A chemist 
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skilled in the art, knowing the chemical structure of the 
compounds (AA) , (I) and (X) of the invention would be 
able to prepare them by known methods from known starting 
materials without any additional information. The 
explanation below therefore is not necessary but is 
deemed helpful to those skilled in the art who desire to 
make the compounds of the invention. 

The backbone of the intermediate (VII) , from which 
the compounds of formula (AA) , (I) and (X) can be readily 
prepared, can be considered a hydroxyethyl amine moiety, - 
NH-CH(R) -CH(OH) - . Such backbones can be prepared by 
methods disclosed in the literature and known to those 
skilled in the art. For example, J. Med. Chem. , 36, 288- 
291 (1993), Tetrahedron Letters, 28, 5569-5572 (1987), J". 
Med. Chew., 38, 581-584 (1995) and Tetrahedron Letters, 
38, 619-620 (1997) and WO 02/02506 all disclose processes 
to prepare hydroxyethyl amine type compounds and/or their 
intermediates . 

SCHEME A sets forth a general method used in the 
invention to prepare the appropriately substituted amines 
I and X. The compounds of the invention are prepared by 
starting with the corresponding amino acid (A) . The 
amino acids (A) are known to those skilled in the art or 
can be readily prepared by methods known to those 
skilled in the art. The compounds of the invention have 
at least two chiral centers, which give 2 sets of 
diastereomers , each of which is racemic for a total of at 
least four stereoisomers. While biologically active end 
products result from all stereoisomers, the (S,R) 
configuration is preferred. The first of these chiral 
centers (the carbon carrying Ri) derives from the amino 
acid starting material (A) . It is preferred to 

commercially obtain or produce the desired enantiomer 
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rather than produce an enantiomerically impure mixture 
and then have to separate out the desired enantiomer. 
Thus it is preferred to start the process with 
enantiomerically pure (S) -amino acid (A) of the same 
configuration as that of the desired X product. 

In Scheme A, the protection of free amine (A) to 
produce the (S) -protected amino acid (II) is depicted. 
Amino protecting groups are known to those skilled in the 
art, as discussed below. See for example, "Protecting 
Groups in Organic Synthesis' 7 , John Wiley and sons, New 
York, N.Y., 1981, Chapter 7; "Protecting Groups in 
Organic Chemistry", Plenum Press, New York, N.Y., 1973, 
Chapter 2. The function of the amino protecting group is 
to protect the free amino functionality ( -NH 2 ) during 
subsequent reactions on the (S) -amino acid (A) which 
would not proceed either because the amino group would 
react and be f unct ionalized in a way that is inconsistent 
with its need to be free for subsequent reactions or the 
free amino group would interfere in the reaction. When 
the amino protecting group is no longer needed, it is 
removed by methods known to those skilled in the art. By 
definition the amino protecting group must be readily 
removable as is known to those skilled in the art by 
methods known to those skilled in the art. Suitable amino 
PROTECTING GROUPS are discussed below. 

The (S) -protected amino acid (II) is transformed to 
the corresponding (S) -protected compound (III) by two 
different methods depending on nature of R 2 and R 3 . 

R 2 and R 3 can be the same or different. It is 
preferred that R 2 and R 3 both be -H. If R 2 and R 3 are not 
the same, an additional chiral or stereogenic center is 
added to the molecule. To produce compounds of formula 
(III) where R 2 and R 3 are both -H, the (S) -protected amino 
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acid (II) is reacted with diazomethane , as is known to 
those skilled in the art, followed by reaction with a 
compound of the formula H-Xi to produce the (S) -protected 
compound (III). X x includes -CI, -Br, -I, -0-tosylate, - 
O-mesylate, -O-nosylate and -O-brosylate . It is 

preferred that -X x be -Br or -CI . Suitable reaction 
conditions include running the reaction in inert 
solvents, such as but not limited to ether, 
tetrahydrof uran and the like. The reactions from the 
(S) -protected amino acid (II) to the (S) -protected 
compound (III) are carried out for a period of time 
between 10 minutes and 1 day and at temperatures ranging 

from about -78° to about 20-25°. It is preferred to 
conduct the reactions for a period of time between 1-4 

hours and at temperatures between -30° to -10°. This 
process adds one methylene group. 

Alternatively, the (S) -protected compounds of 
formula (III) can be prepared by first converting the 
(S) -protected amino acid (II) to a corresponding methyl 
or ethyl ester, according to methods established in the 
art, followed by treatment with a reagent of formula Xi- 
C(R 2 ) (R3) -Xi and a strong metal base. The base serves to 
affect a halogen-metal exchange, where the -Xi undergoing 
exchange is a halogen selected from chlorine, bromine or 
iodine. The nucleophilic addition to the ester 

derivative gives directly the (S) -protected compound 
(III) . Suitable bases include, but are not limited to 
the alkyllithiums including, for example, sec- 
butyllithium, n-butyllithium, and t-butyllithium. The 
reactions are preferably conducted at low temperature, 

such as -78°. Suitable reaction conditions include 
running the reaction in inert solvents, such as but not 
limited to, ether, tetrahydrof uran and the like. Where R 2 
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and R 3 are both hydrogen, then examples of X x -C (R 2 ) (R 3 ) -x x 
include dibromomethane, diiodome thane, chloroiodomethane , 
bromoiodome thane and bromochloromethane . One skilled in 
the art knows the preferred conditions required to 
conduct this reaction. Furthermore, if R 2 and/or R 3 are 
not -H, then by the addition of -C(R 2 ) (R 3 ) -X x to esters of 
the (S) -protected amino acid (II) to produce the (S) - 
protected compound (III), an additional chiral center 
will be incorporated into the product, provided that R 2 
and R 3 are not the same . 

The (S) -protected compound (III) is then reduced by 
means known to those skilled in the art for reduction of 
a ketone to the corresponding secondary alcohol affording 
the corresponding alcohol (IV) . The means and reaction 
conditions for reducing the (S) -protected compound (III) 
to the corresponding alcohol (IV) include, for example, 
sodium borohydride, lithium borohydride, borane, 
diisobutylaluminum hydride, and lithium aluminium 
hydride. Sodium borohydride is the preferred reducing 
agent. The reductions are carried out for a period of 
time between 1 hour and 3 days at temperatures ranging 
from -78° to elevated temperature up to the reflux point 
of the solvent employed. It is preferred to conduct the 
reduction between -78° and 0°. If borane is used, it may 
be employed as a complex, for example, borane-methyl 
sulfide complex, borane -piperidine complex, or borane - 
tetrahydrofuran complex. The preferred combination of 
reducing agents and reaction conditions needed are known 
to those skilled in the art, see for example, Larock, 
R.C. in Comprehensive Organic Transformations, VCH 
Publishers, 1989. The reduction of the (S) -protected 
compound (III) to the corresponding alcohol (IV) produces 
the second chiral center (third chiral center if R 2 and R 3 
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are not the same) . The reduction of the (S) -protected 
compound (III) produces a mixture of enantiomers at the 
second center, (S, R/S) -alcohol (IV). This enantiomeric 
mixture is then separated by means known to those skilled 
in the art such as selective low- temperature 
recrystallization or chromatographic separation, for 
example by HPLC, employing commercially available chiral 
columns. The enantiomer that is used in the remainder of 
the process of SCHEME A is the (S , S) -alcohol (IV) since 
this enantiomer will give the desired (s , R) -substituted 
compound I or X . 

The (S, S) -alcohol (IV) is transformed to the 
corresponding epoxide (V) by means known to those skilled 
m the art. The stereochemistry of the (S) - (IV) center 
is maintained in forming the epoxide (V) . A preferred 
means is by reaction with base, for example, but not 
limited to, hydroxide ion generated from sodium 
hydroxide, potassium hydroxide, lithium hydroxide and the 
like. Reaction conditions include the use of C^-Cg 
alcohol solvents; ethanol is preferred. A common co- 
solvent, such as for example, ethyl acetate may also be 
employed. Reactions are conducted at temperatures 

ranging from -4 5° up to the reflux temperature of the 
alcohol employed; preferred temperature ranges are 
between -2 0° and 4 0°. 

An alternative, and preferable process for preparing 
the epoxide (V) when R x is 3 , 5-dif luorobenzyl , is set 
forth in SCHEME D. The first step of the process is to 
protect the free amino group of the (S) -amino acid (A) 
with an amino protecting group, PROTECTING GROUP, as 
previously discussed to produce the (S) -protected amino 
acid (II) . 
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In the alternative process, the (S) -protected amino 
acid (A) is transformed to the corresponding (S) - 
protected ester (XVII) in one of a number of ways. One 
method involves the use of lithium hydroxide. Using 
lithium hydroxide, the (S) -protected amino acid (A) and 
the lithium hydroxide are mixed and cooled to from about 

-20° to about 10°. Next a methylating agent, selected 
from the group consisting of dimethyl sulfate, methyl 
iodide and methyl triflate, is added. It is more 
preferred that the methylating agent is dimethylsulf ate . 
This is followed by heating to from about 20° to about 
50°. 

Alternatively, the (S) -protected amino acid (A) is 
contacted with a weak base such as bicarbonate or 
preferably carbonate. This is followed by addition of 
the methylating agent. Heat is not necessary but can be 
used to facilitate the reaction. The carbonate method is 
known to those skilled in the art. For those (S) - 
protected esters (XVII) where Z x is not methyl, one 
skilled in the art knowing the chemical structure would 
know how to prepare the desired compounds from known 
starting materials. In one known method the (S) - 

protected amino acid (A) is contacted with an activating 
agent, such as DCC, followed by addition of the 
appropriate alcohol, Zi-OH. This method is operable when 
Zi is Ci-C 4 alkyl (optionally substituted) , -CH 2 -CH=CH 2 or 
phenyl (optionally substituted) . 

SCHEME E sets forth an alternative process for the 
preparation of the ester (II) . In the process of SCHEME 
E, the aldehyde (XX) , which is known to those skilled in 
the art, is reacted with the phosphorous compound (XXI), 
where X 3 is a good leaving group, to produce the olefin 
(XXII) . The phosphorous compounds (XXI) are known to 
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those skilled in the art. It is preferred that X 3 is Ci- 
C 3 alkyl; it is more preferred that X 3 is Ci alkyl. The 
aldehyde (XX) and the phosphate (XXI) are combined in an 

organic solvent then cooled to about 0°. A base such as 
DBU or TMG is added and the contents of the reaction 
mixture are warmed to about 20-25° and stirred until the 
reaction is complete. Once the reaction is complete, it 
is preferred to separate the E- and Z-olefin isomers 
(XXII) . The separation is done by methods known to those 
skilled in the art, such as by silica gel chromatography. 
Next the olefin (XXII) is hydrogenated with a suitable 
hydrogenation catalyst to obtain the desired ester (II) . 
Some hydrogenation reactions will give racemic ester 
(II) . The desired stereochemistry of the ester (II) is 
(S)-, and therefore it is preferable to use the Z-olefin 
(XXII) with a hydrogenation catalyst. It is preferred 
that the hydrogenation catalyst is a compound of the 
formula [Rh (diene) L] + X~ 

where Rh is rhodium; 

where diene is cyclootediene and nonbornadiene; 

where L is DIPMAP, MeDuPhos, EtDuPhos, Binaphane, f- 
Binaphane, Me-KetalPhos , Me-f -KetalPhos, BINAP, DIOP, 
BPPFA, BPPM, CHIRAPHOS, PROPHOS , NORPHOS , CYCLOPHOS , 
BDPP, DEGPHOS, PNNP and where X" is C10 4 ", BF 4 ' , CF 3 -S0 3 ~, 
Cl~, Br", PF 6 " and SbF 6 ". It is preferred that the 
hydrogenation catalyst be either DIPMAP or EtDuPhos. 
Suitable solvents include polar solvents such as 
alcohols, preferably Ci-C 5 alcohols and THF, more 
preferably methanol, ethanol, isopropanol and THF. The 
chiral hydrogenation is performed in a temperature range 
of from about -2 0° to about reflux. It is preferred that 
the reaction be performed in the temperature range from 
about 0° to about room temperature (2 5°) . The chiral 
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hydrogenation is performed under a pressure of from about 
one atmosphere to about 100 psig; it is more preferred 
that the chiral hydrogenation be performed under a 
pressure of from about 10 psig to about 4 0 psig. 

The (S) -protected ester (II) is then transformed to 
the corresponding (S) -protected ketone (III) by reaction 
with a slight excess of a compound of the formula CH 2 ClX 2 
where X 2 is -Br and -I in one of two different ways. In 
one process, no exogenous nucleophile is used. That 
process requires (1) the presence of three or more 
equivalents of strong base which has a pK b of greater 
than about 3 0 followed by (2) adding acid. The other 
process requires (1) the presence of about 2 to about 2.5 
equivalents of strong base which has a pK b of greater than 
about 30, (2) contacting the mixture of step (1) with 
about 1 to about 1.5 equivalents of an exogenous 
nucleophile and (3) adding acid. Suitable strong bases 
are those which has a pK b of greater than about 30. It is 
preferred that the strong base be selected from the group 
consisting of LDA, Li HMDS and KHMDS; it is more preferred 
that the strong base be LDA. Suitable acids are those, 
which have a pk a of less than about 10 . It is preferred 
the acid be selected from the group consisting of acetic, 
sulfuric, hydrochloric, citric, phosphoric and benzoic 
acids; it is more preferred that the acid be acetic acid. 
The preferred solvent for the process is THF. The 
reaction can be performed in the temperature range from 

about -80° to about -50°; it is preferred to perform the 

reaction in the temperature range of from about -75° to 

about -65°. Suitable nucleophiles include alkyl lithium, 
aryl lithium, alkyl -Grignard and aryl -Grignard reagents. 
It is preferred that the nucleophile be selected from the 
group consisting of phenyl lithium, n-butyl lithium, 
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methyl magnesium bromide, methyl magnesium chloride, 
phenyl magnesium bromide, phenyl magnesium chloride; it 
is more preferred that the nucleophile be n-butyl 
lithium. 

The (S) -protected ketone (III) is then reduced to 
the corresponding (S) -alcohol (IV) by means known to 
those skilled in the art for reduction of a ketone to the 
corresponding secondary alcohol. The means and reaction 
conditions for reducing the (S) -protected compound (III) 
to the corresponding alcohol (IV) include, for example, 
sodium borohydride, lithium borohydride, borane, 
diisobutylaluminum hydride, zinc borohydride and lithium 
aluminium hydride. Sodium borohydride is the preferred 
reducing agent. The reductions are carried out for a 
period of time between about 1 hour and about 3 days at 

temperatures ranging from about -7 8° to elevated 
temperature up to the reflux point of the solvent 
employed. It is preferred to conduct the reduction 

between about -78° and about 0°. If borane is used, it 
may be employed as a complex, for example, borane -methyl 
sulfide complex, borane-piperidine complex, or borane- 
tetrahydrof uran complex. The preferred combination of 
reducing agents and reaction conditions needed are known 
to those skilled in the art, see for example, Larock, 
R.C. in Comprehensive Organic Transformations, VCH 
Publishers, 1989. The reduction of the (S) -protected 
compound (III) to the corresponding alcohol (IV) produces 
a second chiral center. The reduction of the (S) - 
protected compound (III) produces a mixture of 
diastereomers at the second center, (S, R/S) -alcohol 
(IV) . This diastereomeric mixture is then separated by 
means known to those skilled in the art such as selective 
low- temperature recrystallization or chromatographic 
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separation, most preferably by recrystallizat ion or by 
employing commercially available chiral columns. The 
diastereomer that is used in the remainder of the process 
of SCHEME A is the (S , S) -alcohol (IV) since this 
stereochemistry will give the desired epoxide (V) . 

The alcohol (IV) is transformed to the corresponding 
epoxide (V) by means known to those skilled in the art. 
The stereochemistry of the (S) - (IV) center is maintained 
in forming the epoxide (V) . A preferred means is by 
reaction with base, for example, but not limited to, 
hydroxide ion generated from sodium hydroxide, potassium 
hydroxide, lithium hydroxide and the like. Reaction 
conditions include the use of C1-C5 alcohol solvents; 

ethanol is preferred. A common co- solvent, such as for 
example, ethyl acetate may also be employed. Reactions 

are conducted at temperatures ranging from about -4 5° up 
to the reflux temperature of the alcohol employed; 

preferred temperature ranges are between about -2 0° and 
about 4 0°. 

The epoxide (V) is then reacted with the 
appropriately substituted C- terminal amine, R C -NH 2 (VI) by 
means known to those skilled in the art which opens the 
epoxide to produce the desired corresponding 
enantiomerically pure (S , R) -protected alcohol (VII). The 
substituted C- terminal amines, R C -NH 2 (VI) of this 
invention are commercially available or are known to 
those skilled in the art and can be readily prepared from 
known compounds. It is preferred that when R c is phenyl, 
it is substituted in the 3 -position or 3 , 5-positions . 

Suitable reaction conditions for opening the epoxide 
(V) include running the reaction in a wide range of 
common and inert solvents. ^l'^e alcohol solvents are 
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preferred and isopropyl alcohol most preferred. The 
reactions can be run at temperatures ranging from 20-25° 
up to the reflux temperature of the alcohol employed. 
The preferred temperature range for conducting the 

reaction is between 50° up to the reflux temperature of 
the alcohol employed. When the substituted C- terminal 
amine (VI) is a l-amino-3 , 5-cis-dimethyl 

cyclohexyldicarboxylate it is preferably prepared as 
follows. To dimethyl- 5- isophthalate in acetic acid and 
methanol, is added rhodium in alumina in a high-pressure 
bottle. The bottle is saturated with hydrogen at 55 psi 
and shaken for one week of time. The mixture is then 
filtered through a thick layer of celite cake and rinsed 
with methanol three times, the solvents are removed under 
reduced pressure (with heat) to give a concentrate. The 
concentrate is triturated with ether and filtered again 
to give the desired C- terminal amine (VI) . When the 
substituted C-terminal amine (VI) is l-amino-3 , 5-cis- 
dimethoxy cyclohexane it is preferably following the 
general procedure above and making non- critical 
variations but starting with 3 , 5-dimethoxyaniline . 

When the substituted C-terminal amine (VI) is an 
aminomethyl group where the substituent on the methyl 
group is an aryl group, for example NH 2 -CH 2 -aryl , is not 
commercially available it is preferably prepared as 
follows. A suitable starting material is the 

(appropriately substituted) aralkyl compound. The first 
step is bromination of the alkyl substituent via methods 
known to those skilled in the art, see for example R.C. 
Larock in Comprehensive Organic Transformations, VCH 
Publishers, 1989, p. 313. Next the alkyl halide is 
reacted with azide to produce the aryl- (alkyl) -azide . 
Last the azide is reduced to the corresponding amine by 
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hydrogen/catalyst to give the C- terminal amine (VI) of 

formula NH 2 -CH 2 -R C -aryi • 

SCHEME B discloses an alternative process for 
production of the enantiomerically pure (S , R) -protected 
alcohol (VII) from the (S) -protected compound (III) . In 
the alternative process, the (S) -protected compound (III) 
is first reacted with the appropriately substituted C- 
terminal amine R C -NH 2 (VI) using the preferred conditions 
described above to produce the corresponding (S) - 
protected ketone (XI) which is then reduced using the 
preferred conditions described above to produce the 
corresponding (S , R) -protected alcohol (VII). 

SCHEME C discloses another alternative process for 
production of enantiomerically pure (S , R) -protected 
alcohol (VII) but this time from the epoxide (V) . In the 
process of SCHEME C, the epoxide (V) is reacted with 
azide to produce the corresponding enantiomerically pure 

(S , R) -protected azide (XII). Conditions to conduct the 
azide mediated epoxide opening are known to those skilled 
in the art, see for example, J. March, Advanced Organic 
Chemistry, 3 rd Edition, John Wiley & Sons Publishers, 
1985, p. 380. Next, the (S, R) -protected azide (XII) is 
reduced to the corresponding protected amine (XIII) by 
methods known to those skilled in the art. Preferred 
reducing conditions to reduce the (S , R) -protected azide 

(XII) in the presence of a t-butoxycarbonyl N-protecting 
group include catalytic hydrogenation, the conditions for 
which are known to those skilled in the art. Alternative 
reducing conditions which may be used to avoid N- 
deprotection with protecting groups other than t- 
butoxycarbonyl are known to those skilled in the art, see 
for example, R.C. Larock in Comprehensive Organic 
Transformations, VCH Publishers, 1989, p. 409. Last, the 
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(S,R) -amine (XIII) is transformed to the corresponding 
protected alcohol (VII) by nitrogen alkylation with a 
compound of the formula R c -X 3 . X 3 is an appropriate 
leaving group, such as but not limited to, -CI, -Br, -I, 
-O-mesylate, -O-tosylate, O-triflate, etc. X 3 may also be 
an aldehyde; the corresponding coupling with (XIII) via 
the known reductive amination procedure gives the 
protected (S , R) -alcohol (VII). 

In the formation of compounds of formula (I) , the 
protected alcohol (VII) is reacted with an appropriately 
substituted amide forming agent (IX) such as, for 
example, an anhydride, acyl halide, or acid of the 
formulas (R N ) 2 0 or R N X or R N 0H (IX) respectively, by means 
known to those skilled in the art to produce the 
corresponding (S , R) -substituted amine (IA) . Nitrogen 
acylation conditions for reaction of the alcohol (VII) 
with an amide forming agent (IX) to produce the 
corresponding compound (IA) are known to those skilled in 
the art and can be found, for example, in R.C. Larock in 
Comprehensive Organic Transformations, VCH Publishers, 
1989, p. 981, 979, and 972. The (S , R) -protected amine 

(IA) is deprotected to the corresponding compounds (I) by 
means known to those skilled in the art for removal of 
amine protecting group. Suitable means for removal of 
the amine protecting group depend on the nature of the 
protecting group. Those skilled in the art, knowing the 
nature of a specific protecting group, know which reagent 
is preferable for its removal. For example, it is 
preferred to remove the preferred protecting group, BOC, 
by dissolving the (S , R) -protected amine (IA) in a 
trif luoroacetic acid/dichloromethane (1/1) mixture. When 
complete, the solvents are removed under reduced pressure 
to give the corresponding (S,R) -amine (I) (as the 
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corresponding salt, i.e. trif luoroacetic acid salt) which 
is used without further purification. However, if 

desired, the (S,R) -amine (I) can be purified further by 
means known to those skilled in the art, such as for 
example, recrystallization. Further, if the non-salt 
form is desired that also can be obtained by means known 
to those skilled in the art, such as for example, 
preparing the free base amine via treatment of the salt 
with mild basic conditions. Additional BOC deprotection 
conditions and deprotection conditions for other 
protecting groups can be found in T.W. Green and P.G.M. 
Wuts in "Protective Groups in Organic Chemistry, John 
Wiley and Sons, 1991, p. 309. Suitable chemically 
suitable salts include trif luoroacetate , and the anion of 
mineral acids such as chloride, sulfate, phosphate; 
preferred is trif luoroacetate . 

In the formation of compounds of formula (X) , 
alcohol (VII) is further protected as described above to 
form the diprotectred compound (XB) . Compound (XB) is 
then reacted with an appropriately substituted amide 
forming agent (IX) to form compound (XA) , as described 
above for compound (IA) . Deprotection of (XA) to 

compunds (X) is conducted as described for the 
transformation of compound (IA) to compounds (I) . 

The protection of amines is conducted, where 
appropriate, by methods known to those skilled in the 
art. Amino protecting groups are known to those skilled 
in the art. See for example, "Protecting Groups in 
Organic Synthesis", John Wiley and sons, New York, N.Y., 
1981, Chapter 7; "Protecting Groups in Organic 
Chemistry", Plenum Press, New York, N.Y., 1973, Chapter 
2. When the amino protecting group is no longer needed, 
it is removed by methods known to those skilled in the 
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art. By definition the amino protecting group must be 
readily removable. A variety of suitable methodologies 
are known to those skilled in the art; see also T.W. 
Green and P.G.M. Wuts in "Protective Groups in Organic 
Chemistry, John Wiley and Sons, 1991. Suitable amino 
protecting groups include t-butoxycarbonyl , benzyl - 
oxycarbonyl, formyl, trityl, phthalimido, trichloro- 
acetyl, chloroacetyl , bromoacetyl , iodoacetyl , 4- 
phenylbenzyloxycarbonyl , 2 -methylbenzyloxycarbonyl , 4 - 
ethoxybenzyloxycarbonyl , 4 - f luorobenzyloxycarbonyl , 4 - 
chlorobenzyloxycarbonyl , 3 -chlorobenzyloxycarbonyl , 2- 
chlorobenzyloxycarbonyl , 2 , 4 -dichlorobenzyloxycarbonyl , 
4 -bromobenzyloxycarbonyl , 3 -bromobenzyloxycarbonyl , 4 - 
nitrobenzyloxycarbonyl , 4 -cyanobenzyloxycarbonyl , 2- (4- 
xenyl) isopropoxycarbonyl , 1, 1 -diphenyleth- 1 - 

yloxycarbonyl # 1, 1 -diphenylprop- 1 -yloxycarbonyl , 2- 

phenylprop- 2 -yloxycarbonyl , 2 - (p-toluyl) prop-2 -yloxy- 

carbonyl , cyclopentanyloxycarbonyl , 1 -methylcyclo- 

pentanyloxycarbonyl , cyclohexanyloxycarbonyl , 1 -methyl - 
cyclohexanyloxycabonyl , 2 -methylcyclohexanyloxycarbonyl , 
2- (4 -toluylsulf onyl) ethoxycarbonyl , 2- (methyl sulf onyl ) - 
ethoxycarbonyl , 2- ( triphenylphosphino) ethoxycarbonyl, 

f luorenylmethoxycarbonyl , 2- ( trimethylsilyl ) ethoxy- 

carbonyl, allyloxycarbonyl , 1- ( trimethylsilylmethyl ) prop- 

1- enyloxycarbonyl , 5-benzisoxalylmethoxycarbonyl , 4- 
acetoxybenzyloxycarbonyl , 2,2, 2 - trichloroethoxycarbonyl , 

2- ethynyl-2-propoxycarbonyl , cyclopropylmethoxycarbonyl , 
4- (decyloxyl) benzyloxycarbonyl , isobrornyloxycarbonyl , 1- 
piperidyloxycarbonyl , 9-f luoroenylmethyl carbonate, -CH- 
CH=CH 2 and phenyl -C ( =N- ) -H . 

It is preferred that the protecting group be t- 
butoxycarbonyl (BOC) and/or benzyloxycarbonyl (CBZ) , it 
is more preferred that the protecting group be t- 
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butoxycarbonyl . One skilled in the art will recognize 
suitable methods of introducing a t- butoxycarbonyl or 
benzyloxycarbonyl protecting group and may additionally 
consult T.W. Green and P.G.M. Wuts in "Protective Groups 
in Organic Chemistry, John Wiley and Sons, 1991 for 
guidance . 

The compounds of the invention may contain geometric 
or optical isomers as well as tautomers . Thus, the 
invention includes all tautomers and pure geometric 
isomers, such as the E and Z geometric isomers, as well 
as mixtures thereof. Further, the invention includes 
pure enantiomers and diastereomers as well as mixtures 
thereof, including racemic mixtures. The individual 
geometric isomers, enantiomers or diastereomers may be 
prepared or isolated by methods known to those skilled in 
the art, including but not limited to chiral 
chromatography; preparing diastereomers, separating the 
diastereomers and converting the diastereomers into 
enantiomers through the use of a chiral resolving agent. 

Compounds of the invention with designated 
stereochemistry can be included in mixtures, including 
racemic mixtures, with other enantiomers, diastereomers, 
geometric isomers or tautomers. In a preferred aspect, 
compounds of the invention with (S, R, R) , (S, S, S) , or 
(S, R, S) stereochemistry are typically present in these 
mixtures in excess of 50 percent. Preferably, compounds 
of the invention with designated stereochemistry are 
present in these mixtures in excess of 80 percent. More 
preferably, compounds of the invention with designated 
stereochemistry are present in these mixtures in excess 
of 90 percent. Even more preferably, compounds of the 
invention with designated stereochemistry are present in 
these mixtures in excess of 99 percent. 



137 



MBHB No. 02 -760 -A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 

The invention encompasses pharmaceutical ly 

acceptable salts of the compounds of formula (AA) , (I) 
and (X) . Pharmaceutically acceptable salts are preferred 
over the corresponding amines of formula (AA) , (I) or (X) 
since they produce compounds which are more water 
soluble, stable and/or more crystalline. 

Pharmaceutically acceptable salts are any salt which 
retains the activity of the parent compound and does not 
impart any deleterious or undesirable effect on the 
subject to whom it is administered and in the context in 
which it is administered. Pharmaceutically acceptable 
salts include salts of both inorganic and organic acids. 
The preferred pharmaceutically acceptable salts include 
salts of the following acids acetic, aspartic, 
benzenesulfonic, benzoic, bicarbonic, bisulfuric, 
bitartaric, butyric, calcium edetate, camsylic, carbonic, 
chlorobenzoic, citric, edetic, edisylic, estolic, esyl , 
esylic, formic, fumaric, gluceptic, gluconic, glutamic, 
glycollylarsanilic , hexamic , hexylresorcinoic , 

hydrabamic, hydrobromic, hydrochloric, hydroiodic, 
hydroxynaphthoic , isethionic, lactic, lactobionic, 
maleic, malic, malonic, mandelic, methanesulf onic , 
methylnitric , methylsulf uric , mucic, muconic, napsylic, 
nitric , oxalic , p-nitromethanesulf onic, pamoic , 

pantothenic, phosphoric, monohydrogen phosphoric, 
dihydrogen phosphoric , phthalic , polygalactouronic , 
propionic, salicylic, stearic, succinic, succinic, 
sulfamic, sulfanilic, sulfonic, sulfuric, tannic, 
tartaric, teoclic and toluenesulf onic . For other 

acceptable salts, see Int. J. Pharm. , 33, 201-217 (1986) 
and J*. Pharm. Sci . , 66 (1), 1, (1977). 

The invention provides compounds, compositions, 
kits, and methods for inhibiting beta-secretase enzyme 
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activity and A beta peptide production. Inhibition of 
beta-secretase enzyme activity halts or reduces the 
production of A beta from APP and reduces or eliminates 
the formation of beta-amyloid deposits in the brain. 
Methods of the Invention 

The compounds of the invention, and pharmaceutically 
acceptable salts thereof, are useful for treating humans 
or animals suffering from a condition characterized by a 
pathological form of beta-amyloid peptide, such as beta- 
amyloid plaques, and for helping to prevent or delay the 
onset of such a condition. 

As used herein, the term "treating" means that the 
compounds of the invention can be used in humans with at 
least a tentative diagnosis of disease. The compounds of 
the invention will delay or slow the progression of the 
disease thereby giving the individual a more useful life 
span. 

The term "preventing" means that the compounds of 
the invention are useful when administered to a patient 
who has not been diagnosed as possibly having the disease 
at the time of administration, but who would normally be 
expected to develop the disease or be at increased risk 
for the disease. The compounds of the invention will 
slow the development of disease symptoms, delay the onset 
of the disease, or prevent the individual from developing 
the disease at all. Preventing also includes 

administration of the compounds of the invention to those 
individuals thought to be predisposed to the disease due 
to age, familial history, genetic or chromosomal 
abnormalities, and/or due to the presence of one or more 
biological markers for the disease, such as a known 
genetic mutation of APP or APP cleavage products in brain 
tissues or fluids. 
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In treating or preventing the above diseases, the 
compounds of the invention are administered in a 
therapeutically effective amount. The therapeutically 
effective amount will vary depending on the particular 
compound used and the route of administration, as is 
known to those skilled in the art. 

In treating a patient displaying any of the 
diagnosed above conditions a physician may administer a 
compound of the invention immediately and continue 
administration indefinitely, as needed. In treating 
patients who are not diagnosed as having Alzheimer's 
disease, but who are believed to be at substantial risk 
for Alzheimer's disease, the physician should preferably 
start treatment when the patient first experiences early 
pre-Alzheimer ' s symptoms such as, memory or cognitive 
problems associated with aging. In addition, there are 
some patients who may be determined to be at risk for 
developing Alzheimer's through the detection of a genetic 
marker such as APOE4 or other biological indicators that 
are predictive for Alzheimer's disease. In these 

situations, even though the patient does not have 
symptoms of the disease, administration of the compounds 
of the invention may be started before symptoms appear, 
and treatment may be continued indefinitely to prevent or 
delay the onset of the disease. 

Dosage Forms and Amounts 

The compounds of the invention can be administered 
orally, parenterally, (IV, IM, depo-IM, SQ, and depo SQ) , 
sublingually , intranasally (inhalation) , intrathecally , 
topically, or rectally. Dosage forms known to those of 
skill in the art are suitable for delivery of the 
compounds of the invention. 
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Compositions are provided that contain 

therapeutically effective amounts of the compounds of the 
invention. The compounds are preferably formulated into 
suitable pharmaceutical preparations such as tablets, 
capsules, or elixirs for oral administration or in 
sterile solutions or suspensions for parenteral 
administration. Typically the compounds described above 
are formulated into pharmaceutical compositions using 
techniques and procedures well known in the art. 

About 1 to 5 00 mg of a compound or mixture of 
compounds of the invention or a physiologically 
acceptable salt or ester is compounded with a 
physiologically acceptable vehicle, carrier, excipient, 
binder, preservative, stabilizer, flavor, etc., in a unit 
dosage form as called for by accepted pharmaceutical 
practice. The amount of active substance in those 
compositions or preparations is such that a suitable 
dosage in the range indicated is obtained. The 
compositions are preferably formulated in a unit dosage 
form, each dosage containing from about 2 to about 100 
mg, more preferably about 10 to about 3 0 mg of the active 
ingredient . The term "unit dosage from" refers to 
physically discrete units suitable as unitary dosages for 
human subjects and other mammals, each unit containing a 
predetermined quantity of active material calculated to 
produce the desired therapeutic effect, in association 
with a suitable pharmaceutical excipient. 

To prepare compositions, one or more compounds of 
the invention are mixed with a suitable pharmaceutically 
acceptable carrier. Upon mixing or addition of the 
compound (s), the resulting mixture may be a solution, 
suspension, emulsion, or the like. Liposomal suspensions 
may also be suitable as pharmaceutically acceptable 
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carriers. These may be prepared according to methods 
known to those skilled in the art. The form of the 
resulting mixture depends upon a number of factors, 
including the intended mode of administration and the 
solubility of the compound in the selected carrier or 
vehicle. The effective concentration is sufficient for 
lessening or ameliorating at least one symptom of the 
disease, disorder, or condition treated and may be 
empirically determined. 

Pharmaceutical carriers or vehicles suitable for 
administration of the compounds provided herein include 
any such carriers known to those skilled in the art to be 
suitable for the particular mode of administration. In 
addition, the active materials can also be mixed with 
other active materials that do not impair the desired 
action, or with materials that supplement the desired 
action, or have another action. The compounds may be 
formulated as the sole pharmaceutically active ingredient 
in the composition or may be combined with other active 
ingredients . 

Where the compounds exhibit insufficient solubility, 
methods for solubilizing may be used. Such methods are 
known and include, but are not limited to, using 
cosol vents such as dimethyl sulfoxide (DMSO) , using 
surfactants such as Tween®, and dissolution in aqueous 
sodium bicarbonate. Derivatives of the compounds, such 
as salts or prodrugs may also be used in formulating 
effective pharmaceutical compositions. 

The concentration of the compound is effective for 
delivery of an amount upon administration that lessens or 
ameliorates at least one symptom of the disorder for 
which the compound is administered. Typically, the 
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compositions are formulated for single dosage 
administration . 

The compounds of the invention may be prepared with 
carriers that protect them against rapid elimination from 
the body, such as time-release formulations or coatings. 
Such carriers include controlled release formulations, 
such as, but not limited to, microencapsulated delivery 
systems. The active compound is included in the 

pharmaceutically acceptable carrier in an amount 
sufficient to exert a therapeutically useful effect in 
the absence of undesirable side effects on the patient 
treated. The therapeutically effective concentration may 
be determined empirically by testing the compounds in 
known in vitro and in vivo model systems for the treated 
disorder . 

The compounds and compositions of the invention can 
be enclosed in multiple or single dose containers. The 
enclosed compounds and compositions can be provided in 
kits, for example, including component parts that can be 
assembled for use. For example, a compound inhibitor in 
lyophilized form and a suitable diluent may be provided 
as separated components for combination prior to use. A 
kit may include a compound inhibitor and a second 
therapeutic agent for co-administration. The inhibitor 
and second therapeutic agent may be provided as separate 
component parts. A kit may include a plurality of 
containers, each container holding one or more unit dose 
of the compound of the invention. The containers are 
preferably adapted for the desired mode of 
administration, including, but not limited to tablets, 
gel capsules, sustained-release capsules, and the like 
for oral administration; depot products, pre-filled 
syringes, ampoules, vials, and the like for parenteral 



143 



MBHB No. 02 -760 -A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 

administration; and patches, medipads, creams, and the 
like for topical administration. 

The concentration of active compound in the drug 
composition will depend on absorption, inactivation, and 
excretion rates of the active compound, the dosage 
schedule, and amount administered as well as other 
factors known to those of skill in the art. 

The active ingredient may be administered at once, 
or may be divided into a number of smaller doses to be 
administered at intervals of time. It is understood that 
the precise dosage and duration of treatment is a 
function of the disease being treated and may be 
determined empirically using known testing protocols or 
by extrapolation from in vivo or in vitro test data. It 
is to be noted that concentrations and dosage values may 
also vary with the severity of the condition to be 
alleviated. It is to be further understood that for any 
particular subject, specific dosage regimens should be 
adjusted over time according to the individual need and 
the professional judgment of the person administering or 
supervising the administration of the compositions, and 
that the concentration ranges set forth herein are 
exemplary only and are not intended to limit the scope or 
practice of the claimed compositions. 

If oral administration is desired, the compound 
should be provided in a composition that protects it from 
the acidic environment of the stomach. For example, the 
composition can be formulated in an enteric coating that 
maintains its integrity in the stomach and releases the 
active compound in the intestine. The composition may 
also be formulated in combination with an antacid or 
other such ingredient . 
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Oral compositions will generally include an inert 
diluent or an edible carrier and may be compressed into 
tablets or enclosed in gelatin capsules. For the purpose 
of oral therapeutic administration, the active compound 
or compounds can be incorporated with excipients and used 
in the form of tablets, capsules, or troches. 
Pharmaceut ically compatible binding agents and adjuvant 
materials can be included as part of the composition. 

The tablets, pills, capsules, troches, and the like 
can contain any of the following ingredients or compounds 
of a similar nature: a binder such as, but not limited 
to, gum tragacanth, acacia, corn starch, or gelatin; an 
excipient such as microcrystalline cellulose, starch, or 
lactose; a disintegrating agent such as, but not limited 
to, alginic acid and corn starch; a lubricant such as, 
but not limited to, magnesium stearate; a gildant, such 
as, but not limited to, colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; and a 
flavoring agent such as peppermint, methyl salicylate, or 
fruit flavoring. 

When the dosage unit form is a capsule, it can 
contain, in addition to material of the above type, a 
liquid carrier such as a fatty oil. In addition, dosage 
unit forms can contain various other materials, which 
modify the physical form of the dosage unit, for example, 
coatings of sugar and other enteric agents. The 
compounds can also be administered as a component of an 
elixir, suspension, syrup, wafer, chewing gum or the 
like. A syrup may contain, in addition to the active 
compounds, sucrose as a sweetening agent and certain 
preservatives, dyes and colorings, and flavors. 
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The active materials can also be mixed with other 
active materials that do not impair the desired action, 
or with materials that supplement the desired action. 

Solutions or suspensions used for parenteral, 
intradermal, subcutaneous, or topical application can 
include any of the following components: a sterile 
diluent such as water for injection, saline solution, 
fixed oil, a naturally occurring vegetable oil such as 
sesame oil, coconut oil, peanut oil, cottonseed oil, and 
the like, or a synthetic fatty vehicle such as ethyl 
oleate, and the like, polyethylene glycol, glycerine, 
propylene glycol, or other synthetic solvent; 
antimicrobial agents such as benzyl alcohol and methyl 
parabens; antioxidants such as ascorbic acid and sodium 
bisulfite; chelating agents such as 

ethylenediaminetetraacetic acid (EDTA) ; buffers such as 
acetates, citrates, and phosphates; and agents for the 
adjustment of tonicity such as sodium chloride and 
dextrose. Parenteral preparations can be enclosed in 
ampoules, disposable syringes, or multiple dose vials 
made of glass, plastic, or other suitable material. 
Buffers, preservatives, antioxidants, and the like can be 
incorporated as required. 

Where administered intravenously, suitable carriers 
include physiological saline, phosphate buffered saline 
(PBS) , and solutions containing thickening and 
solubilizing agents such as glucose, polyethylene glycol, 
polypropyleneglycol , and mixtures thereof. Liposomal 
suspensions including tissue- targeted liposomes may also 
be suitable as pharmaceutically acceptable carriers. 
These may be prepared according to methods known for 
example, as described in U.S. Patent No. 4,522,811. 
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The active compounds may be prepared with carriers 
that protect" the compound against rapid elimination from 
the body, such as time-release formulations or coatings. 
Such carriers include controlled release formulations, 
such as, but not limited to, implants and 
microencapsulated delivery systems, and biodegradable, 
biocompatible polymers such as collagen, ethylene vinyl 
acetate, polyanhydrides , polyglycolic acid, 

polyorthoesters , polylactic acid, and the like. Methods 
for preparation of such formulations are known to those 
skilled in the art. 

The compounds of the invention can be administered 
orally, parenterally (IV, IM, depo-IM, SQ, and depo-SQ) , 
sublingually , intranasally (inhalation) , intrathecally , 
topically, or rectally. Dosage forms known to those 
skilled in the art are suitable for delivery of the 
compounds of the invention. 

Compounds of the invention may be administered 
enterally or parenterally. When administered orally, 
compounds of the invention can be administered in usual 
dosage forms for oral administration as is well known to 
those skilled in the art. These dosage forms include the 
usual solid unit dosage forms of tablets and capsules as 
well as liquid dosage forms such as solutions, 
suspensions, and elixirs. When the solid dosage forms 
are used, it is preferred that they be of the sustained 
release type so that the compounds of the invention need 
to be administered only once or twice daily. 

The oral dosage forms are administered to the 
patient 1, 2, 3, or 4 times daily. It is preferred that 
the compounds of the invention be administered either 
three or fewer times, more preferably once or twice 
daily. Hence, it is preferred that the compounds of the 
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invention be administered in oral dosage form. It is 
preferred that whatever oral dosage form is used, that it 
be designed so as to protect the compounds of the 
invention from the acidic environment of the stomach. 
Enteric coated tablets are well known to those skilled in 
the art. In addition, capsules filled with small spheres 
each coated to protect from the acidic stomach, are also 
well known to those skilled in the art. 

When administered orally, an administered amount 
therapeutically effective to inhibit beta-secretase 
activity, to inhibit A beta production, to inhibit A beta 
deposition, or to treat or prevent AD is from about 0.1 
mg/day to about 1,000 mg/day. It is preferred that the 
oral dosage is from about 1 mg/day to about 10 0 mg/day. 
It is more preferred that the oral dosage is from about 5 
mg/day to about 5 0 mg/day. It is understood that while a 
patient may be started at one dose, that dose may be 
varied over time as the patient's condition changes. 

Compounds of the invention may also be 
advantageously delivered in a nano crystal dispersion 
formulation. Preparation of such formulations is 

described, for example, in U.S. Patent 5,145,684. Nano 
crystalline dispersions of HIV protease inhibitors and 
their method of use are described in U.S. Patent No. 
6,045,829. The nano crystalline formulations typically 
afford greater bioavailability of drug compounds. 

The compounds of the invention can be administered 
parenterally , for example, by IV, IM, depo-IM, SC, or 
depo-SC. When administered parenterally, a 

therapeutically effective amount of about 0.5 to about 
100 mg/day, preferably from about 5 to about 50 mg daily 
should be delivered. When a depot formulation is used 
for injection once a month or once every two weeks, the 
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dose should be about 0.5 mg/day to about 50 mg/day, or a 
monthly dose of from about 15 mg to about 1,500 mg . In 
part because of the forget fulness of the patients with 
Alzheimer's disease, it is preferred that the parenteral 
dosage form be a depo formulation. 

The compounds of the invention can be administered 
sublingual ly . When given sublingual ly , the compounds of 
the invention should be given one to four times daily in 
the amounts described above for IM administration. 

The compounds of the invention can be administered 
intranasally . When given by this route, the appropriate 
dosage forms are a nasal spray or dry powder, as is known 
to those skilled in the art. "The dosage of the compounds 
of the invention for intranasal administration is the 
amount described above for IM administration. 

The compounds of the invention can be administered 
intrathecally . When given by this route the appropriate 
dosage form can be a parenteral dosage form as is known 
to those skilled in the art. The dosage of the compounds 
of the invention for intrathecal administration is the 
amount described above for IM administration. 

The compounds of the invention can be administered 
topically. When given by this route, the appropriate 
dosage form is a cream, ointment, or patch. Because of 
the amount of the compounds of the invention to be 
administered, the patch is preferred. When administered 
topically, the dosage is from about 0.5 mg/day to about 
2 00 mg/day. Because the amount that can be delivered by 
a patch is limited, two or more patches may be used. The 
number and size of the patch is not important, what is 
important is that a therapeutically effective amount of 
the compounds of the invention be delivered as is known 
to those skilled in the art. The compounds of the 



149 



MBHB No. 02 -760 -A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 

invention can be administered rectally by suppository as 
is known to those skilled in the art. When administered 
by suppository, the therapeutically effective amount is 
from about 0.5 mg to about 5 00 mg. 

The compounds of the invention can be administered 
by implants as is known to those skilled in the art. 
When administering a compound of the invention by 
implant, the therapeutically effective amount is the 
amount described above for depot administration. 

Given a particular compound of the invention and a 
desired dosage form, one skilled in the art would know 
how to prepare and administer the appropriate dosage 
form. 

The compounds of the invention are used in the same 
manner, by the same routes of administration, using the 
same pharmaceutical dosage forms, and at the same dosing 
schedule as described above, for preventing disease or 
treating patients with MCI (mild cognitive impairment) 
and preventing or delaying the onset of Alzheimer's 
disease in those who would progress from MCI to AD, for 
treating or preventing Down's syndrome, for treating 
humans who have Hereditary Cerebral Hemorrhage with 
Amyloidosis of the Dutch-Type, for treating cerebral 
amyloid angiopathy and preventing its potential 
consequences, i.e. single and recurrent lobar 
hemorrhages, for treating other degenerative dementias, 
including dementias of mixed vascular and degenerative 
origin, dementia associated with Parkinson's disease, 
dementia associated with progressive supranuclear palsy, 
dementia associated with cortical basal degeneration, and 
diffuse Lewy body type of Alzheimer's disease. 

The compounds of the invention can be used in 
combination, with each other or with other therapeutic 
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agents or approaches used to treat or prevent the 
conditions listed above. Such agents or approaches 
include: acetylcholine esterase inhibitors such as 

tacrine ( tetrahydroaminoacridine , marketed as COGNEX®) , 
donepezil hydrochloride; (marketed as Aricept® and 
rivastigmine (marketed as Exelon®) ; gamma-secretase 
inhibitors; anti- inflammatory agents such as 

cyclooxygenase II inhibitors; ant i -oxidants such as 
Vitamin E and ginkolides; immunological approaches, such 
as, for example, immunization with A beta peptide or 
administration of anti-A beta peptide antibodies; 
statins; and direct or indirect neurotropic agents such 
as Cerebrolysin® , AIT-082 (Emilieu, 2000, Arch. Neurol. 
57:454), and other neurotropic agents of the future. 

In addition, the compounds of formula (AA) , (I) or 
(X) can also be used with inhibitors of P-glycoprotein 
(P-gp) . P-gp inhibitors and the use of such compounds 
are known to those skilled in the art. See for example, 
Cancer Research, 53, 4595-4602 (1993), Clin. Cancer Res., 
2, 7-12 (1996), Cancer Research, 56, 4171-4179 (1996), 
International Publications WO99/64001 and WO01/10387. 
The important thing is that the blood level of the P-gp 
inhibitor be such that it exerts its effect in inhibiting 
P-gp from decreasing brain blood levels of the compounds 
of formula (A) . To that end the P-gp inhibitor and the 
compounds of formula (A) can be administered at the same 
time, by the same or different route of administration, 
or at different times. The important thing is not the 
time of administration but having an effective blood 
level of the P-gp inhibitor. 

Suitable P-gp inhibitors include cyclosporin A, 
verapamil, tamoxifen, quinidine, Vitamin E-TGPS, 
ritonavir, megestrol acetate, progesterone, rapamycin, 
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10, 11-methanodibenzosuberane, phenothiazines , acridine 
derivatives such as GF120918, FK506, VX-710, LY335979, 
PSC-833, GF-102,918 and other steroids. It is to be 
understood that additional agents will be found that have 
the same function and therefore achieve the same outcome; 
such compounds are also considered to be useful. 

The P-gp inhibitors can be administered orally, 
parenterally , (IV, IM, IM-depo, SQ, SQ-depo) , topically, 
sublingually , rectally, intranasally , intrathecally and 
by implant . 

The therapeutically effective amount of the P-gp 
inhibitors is from about 0.1 to about 300 mg/kg/day, 
preferably about 0.1 to about 150 mg/kg daily. It is 
understood that while a patient may be started on one 
dose, that dose may have to be varied over time as the 
patient's condition changes. 

When administered orally, the P-gp inhibitors can be 
administered in usual dosage forms for oral 
administration as is known to those skilled in the art. 
These dosage forms include the usual solid unit dosage 
forms of tablets and capsules as well as liquid dosage 
forms such as solutions, suspensions and elixirs. When 
the solid dosage forms are used, it is preferred that 
they be of the sustained release type so that the P-gp 
inhibitors need to be administered only once or twice 
daily. The oral dosage forms are administered to the 
patient one thru four times daily. It is preferred that 
the P-gp inhibitors be administered either three or fewer 
times a day, more preferably once or twice daily. Hence, 
it is preferred that the P-gp inhibitors be administered 
in solid dosage form and further it is preferred that the 
solid dosage form be a sustained release form which 
permits once or twice daily dosing. It is preferred that 
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what ever dosage form is used, that it be designed so as 
to protect the P-gp inhibitors from the acidic 
environment of the stomach. Enteric coated tablets are 
well known to those skilled in the art. In addition, 
capsules filled with small spheres each coated to protect 
from the acidic stomach, are also well known to those 
skilled in the art. 

In addition, the P-gp inhibitors can be administered 
parenterally . When administered parenterally they can be 
administered IV, IM, depo-IM, SQ or depo-SQ. 

The P-gp inhibitors can be given sublingually . When 
given sublingually, the P-gp inhibitors should be given 
one thru four times daily in the same amount as for IM 
administration . 

The P-gp inhibitors can be given intranasally . When 
given by this route of administration, the appropriate 
dosage forms are a nasal spray or dry powder as is known 
to those skilled in the art. The dosage of the P-gp 
inhibitors for intranasal administration is the same as 
for IM administration. 

The P-gp inhibitors can be given intrathecally . 
When given by this route of administration the 
appropriate dosage form can be a parenteral dosage form 
as is known to those skilled in the art. 

The P-gp inhibitors can be given topically. When 
given by this route of administration, the appropriate 
dosage form is a cream, ointment or patch. Because of 
the amount of the P-gp inhibitors needed to be 
administered the patch is preferred. However, the amount 
that can be delivered by a patch is limited. Therefore, 
two or more patches may be required. The number and size 
of the patch is not important, what is important is that 
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a therapeutically effective amount of the P-gp inhibitors 
be delivered as is known to those skilled in the art. 

The P-gp inhibitors can be administered rectally by 
suppository as is known to those skilled in the art. 

The P-gp inhibitors can be administered by implants 
as is known to those skilled in the art. 

There is nothing novel about the route of 
administration nor the dosage forms for administering the 
P-gp inhibitors. Given a particular P-gp inhibitor, and 
a desired dosage form, one skilled in the art would know 
how to prepare the appropriate dosage form for the P-gp 
inhibitor . 

It should be apparent to one skilled in the art that 
the exact dosage and frequency of administration will 
depend on the particular compounds of the invention 
administered, the particular condition being treated, the 
severity of the condition being treated, the age, weight, 
general physical condition of the particular patient, and 
other medication the individual may be taking as is well 
known to administering physicians who are skilled in this 
art . 

Inhibition of APP Cleavage 

The compounds of the invention inhibit cleavage of 
APP between Met595 and Asp596 numbered for the APP695 
isoform, or a mutant thereof, or at a corresponding site 
of a different isoform, such as APP751 or APP770, or a 
mutant thereof (sometimes referred to as the "beta 
secretase site"). While not wishing to be bound by a 
particular theory, inhibition of beta-secretase activity 
is thought to inhibit production of beta amyloid peptide 
(A beta) . Inhibitory activity is demonstrated in one of 
a variety of inhibition assays, whereby cleavage of an 
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APP substrate in the presence of a beta-secretase enzyme 
is analyzed in the presence of the inhibitory compound, 
under conditions normally sufficient to result in 
cleavage at the beta-secretase cleavage site. Reduction 
of APP cleavage at the beta-secretase cleavage site 
compared with an untreated or inactive control is 
correlated with inhibitory activity. Assay systems that 
can be used to demonstrate efficacy of the compound 
inhibitors of the invention are known. Representative 
assay systems are described, for example, in U.S. Patents 
No. 5,942,400, 5,744,346, as well as in the Examples 
below . 

The enzymatic activity of beta-secretase and the 
production of A beta can be analyzed in vitro or in vivo, 
using natural, mutated, and/or synthetic APP substrates, 
natural, mutated, and/or synthetic enzyme, and the test 
compound. The analysis may involve primary or secondary 
cells expressing native, mutant, and/or synthetic APP and 
enzyme, animal models expressing native APP and enzyme, 
or may utilize transgenic animal models expressing the 
substrate and enzyme. Detection of enzymatic activity 
can be by analysis of one or more of the cleavage 
products, for example, by immunoassay, fluorometric or 
chromogenic assay, HPLC, or other means of detection. 
Inhibitory compounds are determined as those having the 
ability to decrease the amount of beta-secretase cleavage 
product produced in comparison to a control, where beta- 
secretase mediated cleavage in the reaction system is 
observed and measured in the absence of inhibitory 
compounds . 

Beta-Secretase 
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Various forms of beta-secretase enzyme are known, 
and are available and useful for assay of enzyme activity 
and inhibition of enzyme activity. These include native, 
recombinant, and synthetic forms of the enzyme. Human 
beta-secretase is known as Beta Site APP Cleaving Enzyme 
(BACE) , Asp2 , and memapsin 2, and has been characterized, 
for example, in U.S. Patent No. 5,744,346 and published 
PCT patent applications W098/22597, WO00/03819, 
WO01/23533, and WO00/17369, as well as in literature 
publications (Hussain et al . , 1999, Mol . Cell. Neurosci . 
14:419-427; Vassar et al., 1999, Science 286:735-741; 
Yan et al . , 1999, Nature 402:533-537; Sinha et al . , 
1999, Nature 40:537-540; and Lin et al . , 2000, PNAS USA 
97:1456-1460). Synthetic forms of the enzyme have also 
been described (W098/22597 and WO00/17369) . Beta- 
secretase can be extracted and purified from human brain 
tissue and can be produced in cells, for example 
mammalian cells expressing recombinant enzyme. 

Preferred rearranged compounds are effective to 
inhibit about 50% of beta-secretase enzymatic activity at 
a concentration of less than 50 micromolar, preferably at 
a concentration of 10 micromolar or less, more preferably 
1 micromolar or less, and most preferably 10 nanomolar or 
less . 



156 



MBHB No. 02 -760 -A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 

APP Substrate 

Assays that demonstrate inhibition of beta- 
secretase-mediated cleavage of APP can utilize any of the 
known forms of APP, including the 695 amino acid "normal" 
isotype described by Kang et al . , 1987, Nature 325:733-6, 
the 770 amino acid isotype described by Kitaguchi et . 
al . , 1981, Nature 331:530-532, and variants such as the 
Swedish Mutation (KM670-1NL) (APP-SW) , the London 
Mutation (V7176F) , and others. See, for example, U.S. 
Patent No. 5,766,846 and also Hardy, 1992, Nature Genet. 
1:233-234, for a review of known variant mutations. 
Additional useful substrates include the dibasic amino 
acid modification, APP-KK disclosed, for example, in WO 
00/17369, fragments of APP, and synthetic peptides 
containing the beta-secretase cleavage site, wild type 
(WT) or mutated form, e.g., SW, as described, for 
example, in U.S. Patent No 5,942,400 and WO00/03819. 

The APP substrate contains the beta-secretase 
cleavage site of APP (KM-DA or NL-DA) for example, a 
complete APP peptide or variant, an APP fragment, a 
recombinant or synthetic APP, or a fusion peptide. 
Preferably, the fusion peptide includes the beta- 
secretase cleavage site fused to a peptide having a 
moiety useful for enzymatic assay, for example, having 
isolation and/or detection properties. A useful moiety 
may be an antigenic epitope for antibody binding, a label 
or other detection moiety, a binding substrate, and the 
like . 

Antibodies 

Products characteristic of APP cleavage can be 
measured by immunoassay using various antibodies, as 
described, for example, in Pirttila et al . , 1999, Neuro. 
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Lett. 249:21-4, and in U.S. Patent No. 5,612,486. Useful 
antibodies to detect A beta include, for example, the 
monoclonal antibody 6E10 (Senetek, St. Louis, MO) that 
specifically recognizes an epitope on amino acids 1-16 of 
the A beta peptide; antibodies 162 and 164 (New York 
State Institute for Basic Research, Staten Island, NY) 
that are specific for human A beta 1-40 and 1-42, 
respectively; and antibodies that recognize the junction 
region of beta-amyloid peptide, the site between residues 
16 and 17, as described in U.S. Patent No. 5,593,846. 
Antibodies raised against a synthetic peptide of residues 
591 to 596 of APP and SW192 antibody raised against 590- 
596 of the Swedish mutation are also useful in 
immunoassay of APP and its cleavage products, as 
described in U.S. Patent Nos . 5,604,102 and 5,721,130. 

Assay Systems 

Assays for determining APP cleavage at the beta- 
secretase cleavage site are well known in the art. 
Exemplary assays, are described, for example, in U.S. 
Patent Nos. 5,744,346 and 5,942,400, and described in the 
Examples below. 

Cell Free Assays 

Exemplary assays that can be used to demonstrate the 
inhibitory activity of the compounds of the invention are 
described, for example, in WO00/17369, WO 00/03819, and 
U.S. Patents No. 5,942,400 and 5,744,346. Such assays 
can be performed in cell -free incubations or in cellular 
incubations using cells expressing a beta-secretase and 
an APP substrate having a beta-secretase cleavage site. 

An APP substrate containing the beta-secretase 
cleavage site of APP, for example, a complete APP or 
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variant, an APP fragment, or a recombinant or synthetic 
APP substrate containing the amino acid sequence: KM-DA 
or NL-DA, is incubated in the presence of beta-secretase 
enzyme, a fragment thereof, or a synthetic or recombinant 
polypeptide variant having beta-secretase activity and 
effective to cleave the beta-secretase cleavage site of 
APP, under incubation conditions suitable for the 
cleavage activity of the enzyme. Suitable substrates 
optionally include derivatives that may be fusion 
proteins or peptides that contain the substrate peptide 
and a modification useful to facilitate the purification 
or detection of the peptide or its beta-secretase 
cleavage products. Useful modifications include the 
insertion of a known antigenic epitope for antibody 
binding; the linking of a label or detectable moiety, the 
linking of a binding substrate, and the like. 

Suitable incubation conditions for a cell -free in 
vitro assay include, for example: approximately 2 00 
nanomolar to 10 micromolar substrate, approximately 10 to 
200 picomolar enzyme, and approximately 0.1 nanomolar to 
10 micromolar inhibitor compound, in aqueous solution, at 
an approximate pH of 4 -7, at approximately 37 degrees C, 
for a time period of approximately 10 minutes to 3 hours. 
These incubation conditions are exemplary only, and can 
be varied as required for the particular assay components 
and/or desired measurement system. Optimization of the 
incubation conditions for the particular assay components 
should account for the specific beta-secretase enzyme 
used and its pH optimum, any additional enzymes and/or 
markers that might be used in the assay, and the like. 
Such optimization is routine and will not require undue 
experimentation . 
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One useful assay utilizes a fusion peptide having 
maltose binding protein (MBP) fused to the C-terminal 125 
amino acids of APP-SW. The MBP portion is captured on an 
assay substrate by anti-MBP capture antibody. Incubation 
of the captured fusion protein in the presence of beta- 
secretase results in cleavage of the substrate at the 
beta-secretase cleavage site. Analysis of the cleavage 
activity can be, for example, by immunoassay of cleavage 
products. One such immunoassay detects a unique epitope 
exposed at the carboxy terminus of the cleaved fusion 
protein, for example, using the antibody SW192 . This 
assay is described, for example, in U.S. Patent No 
5, 942 , 400 . 

Cellular Assay 

Numerous cell -based assays can be used to analyze 
beta-secretase activity and/or processing of APP to 
release A beta. Contact of an APP substrate with a beta- 
secretase enzyme within the cell and in the presence or 
absence of a compound inhibitor of the invention can be 
used to demonstrate beta-secretase inhibitory activity of 
the compound. Preferably, assay in the presence of a 
useful inhibitory compound provides at least about 3 0%, 
most preferably at least about 50% inhibition of the 
enzymatic activity, as compared with a non- inhibited 
control . 

In one embodiment, cells that naturally express 
beta-secretase are used. Alternatively, cells are 

modified to express a recombinant beta-secretase or 
synthetic variant enzyme as discussed above. The APP 
substrate may be added to the culture medium and is 
preferably expressed in the cells. Cells that naturally 
express APP, variant or mutant forms of APP, or cells 
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transformed to express an isoform of APP, mutant or 
variant APP, recombinant or synthetic APP, APP fragment, 
or synthetic APP peptide or fusion protein containing the 
beta-secretase APP cleavage site can be used, provided 
that the expressed APP is permitted to contact the enzyme 
and enzymatic cleavage activity can be analyzed. 

Human cell lines that normally process A beta from 
APP provide a useful means to assay inhibitory activities 
of the compounds of the invention. Production and 
release of A beta and/or other cleavage products into the 
culture medium can be measured, for example by 
immunoassay, such as Western blot or enzyme-linked 
immunoassay (EIA) such as by ELISA. 

Cells expressing an APP substrate and an active 
beta-secretase can be incubated in the presence of a 
compound inhibitor to demonstrate inhibition of enzymatic 
activity as compared with a control. Activity of beta- 
secretase can be measured by analysis of one or more 
cleavage products of the APP substrate. For example, 
inhibition of beta-secretase activity against the 
substrate APP would be expected to decrease release of 
specific beta-secretase induced APP cleavage products 
such as A beta. 

Although both neural and non-neural cells process 
and release A beta, levels of endogenous beta-secretase 
activity are low and often difficult to detect by EIA. 
The use of cell types known to have enhanced beta- 
secretase activity, enhanced processing of APP to A beta, 
and/or enhanced production of A beta are therefore 
preferred. For example, transfection of cells with the 
Swedish Mutant form of APP (APP-SW) ; with APP-KK; or with 
APP-SW-KK provides cells having enhanced beta-secretase 
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activity and producing amounts of A beta that can be 
readily measured. 

In such assays, for example, the cells expressing 
APP and beta-secretase are incubated in a culture medium 
under conditions suitable for beta-secretase enzymatic 
activity at its cleavage site on the APP substrate. On 
exposure of the cells to the compound inhibitor, the 
amount of A beta released into the medium and/or the 
amount of CTF99 fragments of APP in the cell lysates is 
reduced as compared with the control. The cleavage 
products of APP can be analyzed, for example, by immune 
reactions with specific antibodies, as discussed above. 

Preferred cells for analysis of beta-secretase 
activity include primary human neuronal cells, primary 
transgenic animal neuronal cells where the transgene is 
APP, and other cells such as those of a stable 293 cell 
line expressing APP, for example, APP-SW. 

In vivo Assays: Animal Models 

Various animal models can be used to analyze beta- 
secretase activity and /or processing of APP to release A 
beta, as described above. For example, transgenic 

animals expressing APP substrate and beta-secretase 
enzyme can be used to demonstrate inhibitory activity of 
the compounds of the invention. Certain transgenic 
animal models have been described, for example, in U.S. 
Patent Nos . : 5,877,399; 5,612,486; 5,387,742; 

5,720,936; 5,850,003; 5,877,015,, and 5,811,633, and in 
Ganes et al . , 1995, Nature 373:523. Preferred are 

animals that exhibit charact eristics associated with the 
pathophysiology of AD. Administration of the compound 
inhibitors of the invention to the transgenic mice 
described herein provides an alternative method for 



162 



MBHB No. 02 -760 -A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 

demonstrating the inhibitory activity of the compounds. 
Administration of the compounds in a pharmaceutically 
effective carrier and via an administrative route that 
reaches the target tissue in an appropriate therapeutic 
amount is also preferred. 

Inhibition of beta-secretase mediated cleavage of 
APP at the beta-secretase cleavage site and of A beta 
release can be analyzed in these animals by measure of 
cleavage fragments in the animal's body fluids such as 
cerebral fluid or tissues. Analysis of brain tissues for 
A beta deposits or plaques is preferred. 

On contacting an APP substrate with a beta-secretase 
enzyme in the presence of an inhibitory compound of the 
invention and under conditions sufficient to permit 
enzymatic mediated cleavage of APP and/or release of A 
beta from the substrate, the compounds of the invention 
are effective to reduce beta-secretase-mediated cleavage 
of APP at the beta-secretase cleavage site and/or 
effective to reduce released amounts of A beta. Where 
such contacting is the administration of the inhibitory 
compounds of the invention to an animal model, for 
example, as described above, the compounds are effective 
to reduce A beta deposition in brain tissues of the 
animal., and to reduce the number and/or size of beta 
amyloid plaques. Where such administration is to a human 
subject, the compounds are effective to inhibit or slow 
the progression of disease characterized by enhanced 
amounts of A beta, to slow the progression of AD in the, 
and/or to prevent onset or development of AD in a patient 
at risk for the disease. 

Unless defined otherwise, all scientific and 
technical terms used herein have the same meaning as 
commonly understood by one of skill in the art to which 
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this invention belongs. All patents and publications 
referred to herein are hereby incorporated by reference 
for all purposes. 

Definitions 

The definitions and explanations below are for the 
terms as used throughout this entire document including 
both the specification and the claims. 

It should be noted that, as used in this 
specification and the appended claims, the singular forms 
"a, " "an, " and "the" include plural referents unless the 
content clearly dictates otherwise. Thus, for example, 
reference to a composition containing "a compound" 
includes a mixture of two or more compounds. It should 
also be noted that the term "or" is generally employed in 
its sense including "and/or" unless the content clearly 
dictates otherwise . 

The symbol "-" in general represents a bond between 
two atoms in the chain. Thus CH 3 -0-CH 2 -CH (Ri) -CH 3 
represents a 2- substituted- 1-methoxypropane compound. In 
addition, the symbol "-" represents the point of 
attachment of the substituent to a compound. Thus for 
example aryl (C^-Cs) alkyl - indicates an alkylaryl group, 
such as benzyl, attached to the compound at the alkyl 
moiety . 

Where multiple substituents are indicated as being 
attached to a structure, it is to be understood that the 
substituents can be the same or different. Thus for 
example "R m optionally substituted with 1, 2 or 3 R q 
groups" indicates that R m is substituted with 1, 2, or 3 
Rq groups where the R q groups can be the same or 
different . 
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APP, amyloid precursor protein, is defined as any 
APP polypeptide, including APP variants, mutations, and 
isoforms, for example, as disclosed in U.S. Patent No. 
5,766,846. 

A beta, amyloid beta peptide, is defined as any 
peptide resulting from beta-secretase mediated cleavage 
of APP, including peptides of 39, 40, 41, 42, and 43 
amino acids, and extending from the beta-secretase 
cleavage site to amino acids 39, 40, 41, 42, or 43. 

Beta-secretase (BACE1, Asp2 , Memapsin 2) is an 
aspartyl protease that mediates cleavage of APP at the 
amino-terminal edge of A beta. Human beta-secretase is 
described, for example, in WO00/17369. 

Pharmaceutically acceptable refers to those 
properties and/or substances that are acceptable to the 
patient from a pharmacological/toxicological point of 
view and to the manufacturing pharmaceutical chemist from 
a physical /chemical point of view regarding composition, 
formulation, stability and patient acceptance. 

A therapeutically effective amount is defined as an 
amount effective to reduce or lessen at least one symptom 
of the disease being treated or to reduce or delay onset 
of one or more clinical markers or symptoms of the 
disease . 

By "alkyl" and u Ci-C 6 alkyl" in the present invention 
is meant straight or branched chain alkyl groups having 
1-6 carbon atoms, such as, methyl, ethyl, propyl, 
isopropyl, n-butyl, sec-butyl, tert-butyl, pentyl , 2- 
pentyl , isopentyl, neopentyl, hexyl , 2-hexyl, 3-hexyl, 
and 3 -methylpentyl . It is understood that in cases where 
an alkyl chain of a substituent (e.g. of an alkyl, alkoxy 
or alkenyl group) is shorter or longer than 6 carbons, it 
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will be so indicated in the second "C" as, for example, 
" c i~ c io indicates a maximum of 10 carbons. 

By "alkoxy" and «d-C 6 alkoxy" in the present 
invention is meant straight or branched chain alkyl 
groups having 1-6 carbon atoms, attached through at least 
one divalent oxygen atom, such as, for example, methoxy, 
ethoxy, propoxy, isopropoxy, n-butoxy, sec-butoxy, tert- 
butoxy, pentoxy, isopentoxy, neopentoxy, hexoxy, and 3- 
me thy 1 pent oxy . 

By the term "halogen" in the present invention is 
meant fluorine, bromine, chlorine, and iodine. 

"Alkenyl" and »C 2 -C 6 alkenyl" means straight and 
branched hydrocarbon radicals having from 2 to 6 carbon 
atoms and from one to three double bonds and includes, 
for example, ethenyl, propenyl, l-but-3-enyl, 1 -pent -3- 
enyl, l-hex-5-enyl and the like. 

"Alkynyl" and »C 2 -C 6 alkynyl" means straight and 
branched hydrocarbon radicals having from 2 to 6 carbon 
atoms and one or two triple bonds and includes ethynyl , 
propynyl, butynyl , pentyn-2-yl and the like. 

As used herein, the term "cycloalkyl" refers to 
saturated carbocyclic radicals having three to twelve 
carbon atoms. The cycloalkyl can be monocyclic, or a 
polycyclic fused system. Examples of such radicals 
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl 
and cycloheptyl. The cycloalkyl groups herein are 

unsubstituted or, as specified, substituted in one or 
more substitutable positions with various groups. For 
example, such cycloalkyl groups may be optionally 
substituted with Cl -C 6 alkyl, Cl -C 6 alkoxy, halogen, 
hydroxy, cyano, nitro, amino, mono (d-C 6 ) alkylamino, 
dKd-C^alkylamino, C 2 -C 6 alkenyl , C 2 -C 6 alkynyl , d-Cg 
haloalkyl, Cl -C 6 haloalkoxy, amino ( Cl -c 6 ) alkyl , monoCd- 
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C 6 ) alkylamino (d-d) alkyl or di (Ci-C 6 ) alkylamino (d- 

C 6 ) alkyl . 

By "aryl" is meant an aromatic carbocyclic group 
having a single ring (e.g., phenyl), multiple rings 
(e.g., biphenyl) , or multiple condensed rings in which at 
least one is aromatic, (e.g., 1 , 2 , 3 , 4 -tetrahydronaphthyl , 
naphthyl) , which is optionally mono-, di-, or 
trisubstituted . Preferred aryl groups of the present 
invention are phenyl, 1 -naphthyl, 2 -naphthyl, indanyl , 
indenyl, dihydronaphthyl , tetralinyl or 6,7,8,9- 
tetrahydro-5H-benzo [a] cycloheptenyl . The aryl groups 
herein are unsubstituted or, as specified, substituted in 
one or more subst itutable positions with various groups. 
For example, such aryl groups may be optionally 
substituted with, for example, Ci-C 6 alkyl, Ci-C 6 alkoxy, 
halogen, hydroxy, cyano, nitro, amino, mono(d~ 
C 6 ) alkylamino, di (Ci-C 6 ) alkylamino, C 2 -C 6 alkenyl , C 2 - 
C 6 alkynyl, d~d haloalkyl, d~d haloalkoxy, amino (d~ 
C 6 ) alkyl, mono (d~d) alkylamino (Ci-Cg) alkyl , di (d~ 

C 6 ) alkylamino (d~d) alkyl , -C00H, -C (=0) 0 (d~d alkyl) , 
-C(=0)NH 2 , -C(=0)N(mono- or di-C x -C 6 alkyl), -S (d~d 
alkyl), -S0 2 (d-C 6 alkyl), -0-C (=0) (d-C 6 alkyl), -NH- 
C(=0)-(C 1 -C 6 alkyl), -N(d~d alkyl) -C (=0) - (d-C 6 alkyl), - 
NH-S0 2 - (Ci-C 6 alkyl) , -N(d-C 6 alkyl) -S0 2 - (d-d alkyl) , - 
NH-C(=0)NH 2 , -NH-C(=0)N(mono- or di-d~d alkyl), -NH(d- 
C 6 alkyl) -C (=0) -NH 2 or -NH(d"C 6 alkyl ) -C (=0) -N- (mono- or 
di-d-C 6 alkyl) . 

By "heteroaryl" is meant one or more aromatic ring 
systems of 5-, 6-, or 7-membered rings which includes 
fused ring systems of 9-11 atoms containing at least one 
and up to four heteroatoms selected from nitrogen, 
oxygen, or sulfur. Preferred heteroaryl groups of the 
present invention include pyridinyl, pyrimidinyl, 



167 



MBHB No. 02 -760 -A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 

quinolinyl, benzothienyl , indolyl, indolinyl, 

pryidazinyl, pyrazinyl, isoindolyl, isoquinolyl, 

quinazolinyl , quinoxalinyl , phthalazinyl , imidazolyl , 
isoxazolyl, pyrazolyl, oxazolyl, thiazolyl, indolizinyl, 
indazolyl , benzothiazolyl , benzimidazolyl , benzof uranyl , 
f uranyl, thienyl , pyrrolyl , oxadiazolyl, thiadiazolyl , 
triazolyl , tetrazolyl , oxazolopyridinyl , 

imidazopyridinyl , isothiazolyl , naphthyridinyl , 

cinnolinyl , carbazolyl , beta-carbolinyl , isochromanyl , 
chromanyl , tetrahydroisoquinolinyl , isoindolinyl , 

isobenzotetrahydrof uranyl , isobenzotetrahydrothienyl , 

isobenzothienyl , benzoxazolyl , pyridopyridinyl , 

benzotetrahydrof uranyl , benzotetrahydrothienyl , purinyl , 
benzodioxolyl , triazinyl , phenoxazinyl , phenothiazinyl , 
pteridinyl , benzothiazolyl , imidazopyridinyl , 

imidazothiazolyl , dihydrobenzisoxazinyl , benzisoxazinyl , 
benzoxazinyl , dihydrobenzisothiazinyl , benzopyranyl , 
benzothiopyranyl , coumarinyl , isocoumarinyl , chromonyl , 
chromanonyl , pyridinyl -N-oxide , tetrahydroquinolinyl , 
dihydroquinolinyl, dihydroquinolinonyl , 

dihydroisoquinolinonyl , dihydrocoumarinyl , 

dihydroisocoumarinyl , isoindolinonyl , benzodioxanyl , 
benzoxazolinonyl , pyrrolyl N-oxide,, pyrimidinyl N-oxide, 
pyridazinyl N-oxide, pyrazinyl N-oxide, quinolinyl N- 
oxide, indolyl N-oxide, indolinyl N-oxide, isoquinolyl N- 
oxide, quinazolinyl N-oxide, quinoxalinyl N-oxide, 
phthalazinyl N-oxide, imidazolyl N-oxide, isoxazolyl N- 
oxide, oxazolyl N-oxide, thiazolyl N-oxide, indolizinyl N- 
oxide, indazolyl N-oxide, benzothiazolyl N-oxide, 
benzimidazolyl N-oxide, pyrrolyl N-oxide, oxadiazolyl N- 
oxide, thiadiazolyl N-oxide, triazolyl N-oxide, tetrazolyl 
N-oxide, benzothiopyranyl S-oxide, benzothiopyranyl S,S- 
dioxide. The heteroaryl groups herein are unsubstituted 
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or, as specified, substituted in one or more 
substitutable positions with various groups. For 
example, such heteroaryl groups may be optionally 
substituted with Ci-C 6 alkyl, d"C 6 alkoxy, halogen, 
hydroxy, cyano, nitro, amino, mono (Ci-C 6 ) alkylamino, 
di (Ci-C 6 ) alkylamino, C 2 -C 6 alkenyl , C 2 -C 6 alkynyl , d-C 6 
haloalkyl, Ci-C 6 haloalkoxy, amino (d-C 6 ) alkyl , mono(d~ 
C 6 ) alkylamino (d~C 6 ) alkyl or di (d-C 6 ) alkylamino (d~ 

C 6 )alkyl, -COOH, -C (=0) O (Ci-C 6 alkyl), -C(=0)NH 2 , 
C(=0)N(mono- or di-Ci-C 6 alkyl), -S(Ci-C 6 alkyl), -S0 2 (d-C 6 
alkyl), -0-C (=0) (d-C 6 alkyl) , -NH-C ( =0) - (d-C 6 alkyl), - 
N(Ci-C 6 alkyl) -C(=0) - (Ci-C 6 alkyl), -NH-S0 2 - (d-C 6 alkyl), - 
N(Ci-C 6 alkyl) -S0 2 - (d-C 6 alkyl), -NH-C (=0) NH 2 , -NH- 
C(=0)N(mono- or di-d-C 6 alkyl), -NH(d-C 6 alkyl) -C (=0) - 
NH 2 or -NH(d-C 6 alkyl ) -C (=0) -N- (mono- or di-d-C 6 alkyl). 

By "heterocycle" , "heterocycloalkyl 7 ' or 

"heterocyclyl' 7 is meant one or more carbocyclic ring 
systems of 3-, 4-, 5-, 6-, or 7 -me ruber ed rings which 
includes fused ring systems of 9-11 atoms containing at 
least one and up to four heteroatoms selected from 
nitrogen, oxygen, or sulfur. Preferred heterocycles of 
the present invention include morpholinyl, 

thiomorpholinyl , thiomorpholinyl S- oxide, thiomorpholinyl 
S , S -dioxide , piperazinyl , homopiperazinyl , pyrrol idinyl , 
pyrrol inyl , tetrahydropyranyl , piperidinyl , 

tetrahydrof uranyl , tetrahydrothienyl , homopiperidinyl , 
homomorpholinyl , homo thiomorpholinyl , homothiomorpholinyl 
S, S -dioxide, oxazolidinonyl , dihydropyrazolyl , 

dihydropyrrolyl , dihydropyrazinyl , dihydropyridinyl , 
dihydropyrimidinyl , dihydrof uryl , dihydropyranyl , 

azepanyl, diazepanyl, tetrahydrothienyl S -oxide, 

tetrahydrothienyl S,S-dioxide and homothiomorpholinyl S- 
oxide. The heterocycle groups herein maybe unsubstituted 
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or, as specified, substituted in one or more 
substitutable positions with various groups. For 
example, such heterocycle groups may be optionally 
substituted with C;l-C 6 alkyl, Ci-C 6 alkoxy, halogen, 
hydroxy, cyano, nitro, amino, mono (Ci-C 6 ) alkylamino, 
di (Ci-C 6 ) alkylamino, C 2 -C 6 alkenyl , C 2 -C 6 alkynyl , Ci-C 6 
haloalkyl, Ci-C 6 haloalkoxy, amino (Ci-C 6 ) alkyl , mono(Ci- 
C 6 ) alkylamino (C x -C 6 ) alkyl , di (Ci-C 6 ) alkylamino (Ci-C 6 ) alkyl 
or =0. 

All patents and publications referred to herein are 
hereby incorporated by reference for all purposes. 

Structures were named using Name Pro IUPAC Naming 
Software, version 5.09, available from Advanced Chemical 
Development, Inc., 90 Adelaide Street West, Toronto, 
Ontario, M5H 3V9, Canada. 

The present invention may be better understood with 
reference to the following examples. These examples are 
intended to be representative of specific embodiments of 
the invention, and are not intended as limiting the scope 
of the invention. 

CHEMISTRY EXAMPLES 

The following detailed examples describe how to 
prepare the various compounds and/or perform the various 
processes of the invention and are to be construed as 
merely illustrative, and not limitations of the preceding 
disclosure in any way whatsoever. Those skilled in the 
art will promptly recognize appropriate variations from 
the procedures both as to reactants and as to reaction 
conditions and techniques. 

PREPARATION 1 tert-Butyl (IS) -3-bromo-l- (3,5- 
dif luorobenzyl) -2 -oxopropylcarbamate (III) 
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N-methyl-morpholine (5.83 Ml, 53 mmole, 1.05 eq.) is 
added to (2S) -2- [ (tert-butoxycarbonyl) amino] -3- (3,5- 
dif luorophenyl) propanoic acid (II, 15 g, 50 mmole) in THF 

(100 mL) and the reaction is cooled to -78°. Isobutyl 
chlorof ormate (6.87 mL, 53 mmole, 1.05 eq.) is added 
rapidly. The cold bath is then removed and the mixture 
stirred for 1 hr. The reaction was monitored by TLC to 
insure completion of the reaction and the mixture is then 
filtered and washed with dry THF (50 ml) and kept cold in 
the filtered flask at -20°. 

In a ice-salt bath is placed a 500 ml graduate 
cylinder containing ether (2 00 mL) and aqueous potassium 
hydroxide (40%, 60 ml) . l-methyl-3-nitro-l- 
nitrosoguanidine (5.6 g, 106 mmole, 2.1 eq.) is added 
slowly with stirring and temperature kept below zero 
degree. The mixture turned yellow and the bubbling 
lasted for 10 minutes. The stirring is stopped and 
without mixing the layers, the top diazomethane ethereal 
layer is transferred with non-ground tip pipette into the 
stirred mixed anhydride mixture at -2 0°. The reaction is 
monitored by TLC (ethyl acetate/hexane , 50/50; R f = 0.69). 
After 1 hour nitrogen is then bubbled into the mixture. 
The solvent is removed under reduced pressure (with heat) 
and the mixture is partitioned between ether and water. 
The phases are separated, the organic phase is washed 
with bicarbonate, saline, dried over anhydrous sodium 
sulfate, filtered, and solvent removed under reduced 
pressure (with heat) . The residue is dissolved in ether 

(100 mL) and hydrobromous acid (48%, 15 mL, 135 mmole, 
2.7 eq, ) is added at -20°, the cold bath is removed and 
the mixture is stirred for another half hour. The 
reaction is monitored by TLC (ethyl acetate/hexane, 
50/50; R f = 0.88). The mixture is partitioned between 
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ether and water, washed with bicarbonate, saline, dried 
over anhydrous sodium sulfate, filtered, and the solvent 
removed. The residue is recrystallized from ethanol to 
give the title compound, TLC (ethyl acetate/hexane, 
50/50) R f = 0.88; MS (MH + ) = 379.3 

PREPARATION 2 tert-Butyl (IS, 2S) -3-bromo-l- (3 , 5- 
dif luorobenzyl ) -2 -hydroxypropyl carbamate (IV) 

Sodium borohydride (1.32 g, 34.9 mmole, 1.1 eq.) is 
added to tert-Butyl (IS) -3-bromo-l- (3 , 5 -dif luorobenzyl ) - 
2 -oxopropyl carbamate (III, PREPARATION 1, 12 g, 31.75 
mmole) dissolved in absolute alcohol (500 mL) -78°. The 
reaction mixture is stirred for 30 minutes and monitored 
by TLC (ethyl acetate/hexane, 20/80; R f = 0.2). The 
mixture is quenched with water (10 mL) and the solvent 
removed under reduced pressure with heat (not exceeding 
30°) to dryness. The solid is partitioned between 

dichloromethane and water, washed with saline, dried over 
anhydrous sodium sulfate. The solvent is removed under 
reduced pressure to give the title compound, TLC (ethyl 
acetate/hexane, 20/80) R f = 0.2; MS (MH + ) = 381.2 

PREPARATION 3 tert-Butyl (IS) -2- (3 , 5 -dif luorophenyl) -1- 
[ (2S) -oxiranyl] ethylcarbamate (V) 

tert-Butyl (IS, 2S) -3-bromo-l- (3 , 5 -dif luorobenzyl ) - 
2-hydroxypropylcarbamate (IV, PREPARATION 2) is dissolved 
in absolute alcohol (150 mL) and ethyl acetate (100 mL) 
and potassium hydroxide (2.3 g, 3 4.9 mmole, l.leq.) in 
ethyl alcohol (85%, 5mL) is added at -20°. The cold bath 
is then removed and the mixture stirred for 30 minutes. 
The reaction is monitored by TLC (ethyl acetate/hexane, 
20/80) . When the reaction is complete, it is diluted 
with dichloromethane and extracted, washed with water, 
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saline, dried over anhydrous sodium sulfate and the 
solvent removed under reduced pressure. The crude 

material is purified by flash chromatography on silica 
gel to give the title compound, TLC (ethyl 
acetate/hexane, 20/80) R f = 0.3; MS (MH + ) = 300.4. 

PREPARATION 4 : tert-Butyl (IS, 2R) -1- (3 , 5 -dif luorobenzyl ) - 
2-hydroxy-3- [ (3- ( trif lurormethyl ) benzyl) amino] - 
propyl carbamate 



F 




tert-Butyl (IS) -2- (3 , 5 -dif luorophenyl ) -1- [ (2S) - 

oxiranyl] ethylcarbamate (PREPARATION 3, 8.5 g, 28.4 
mmole) is mixed with isopropanol (145 ml) . The reaction 
flask is charged with 3 - ( trif luoromethyl ) benzylamine . 
The reaction mixture is heated to reflux for 3 hours, 
HPLC analysis indicates complete disappearance of the 
epoxide. The reaction mixture is concentrated under 
reduced pressure and the residue is partitioned between 
ethyl acetate and aqueous hydrochloric acid. The organic 
phase is separated and washed with aqueous hydrochloric 
acid, bicarbonate, and saline then dried over sodium 
sulfate. Concentration under reduced pressure and 
recrystallization from hot hexane gives the title 
compound, MS (MH + ) 475. 

PREPARATION 5 : tert-Butyl (IS, 2R) -1- (3 , 5- 

dif luorobenzyl) -2 -hydroxy-3 - { ( tert-butyloxy) carbonyl -3 - 

{ (trif luoromethyl) benzyl } amino }propylcarbamate 
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F 




To a solution of tert-butyl ( IS , 2R) - 1 - (3 , 5 - 
dif luorobenzyl ) -2 -hydroxy-3 - [(3- (trif lurormethyl ) benzyl ) - 
amino] propylcarbamate (PREPARATION 4, 6.2 g, 13.1 mmole) 
in THF (70 ml) at 0° is added di - tert-butyl pyrocarbonate 
(6.3 g, 28.9 mmole). The reaction mixture is stirred at 
20-25° for 18 hours. The reaction mixture is diluted with 
diethyl ether and washed with bicarbonate, 0.5 M citric 
acid, and saline then dried over sodium sulfate and 
concentrated to give the title compound, MS (MNa + ) 597. 

PREPARATION 6 : 3-iodo-5- ( me t hoxyc arbonyl ) benzoic 

acid 



I 




O 



To an ice-cold, stirred solution of commercially 
available 3-amino-5- (methoxycarbonyl ) benzoic acid (5.19 
g, 26.59 mmol) in 2 N hydrochloric acid (156 mL) was 
added a solution of sodium nitrite (1.84 g, 26.67 mmol) 
in water (10.8 mL) . This mixture was then added dropwise 
to an ice-cold, stirred solution of potassium iodide 
(8.84 g, 53.25 mmol) in water (26.2 mL) . After stirring 
for 35 min, the reaction mixture was diluted with water 
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and extracted with ethyl acetate. The organic layer was 
washed with 5% aqueous sodium thiosulfate, and saturated 
sodium chloride, dried (sodium sulfate) , and concentrated 
under reduced pressure. Purification by flash column 
chromatography (silica, 50:50:2 hexanes/ethyl 

acetate/acetic acid) afforded the title compound (4.48 g, 
55% yield) as an off-white solid. ESI-MS (m/z) : 305 [M + 
H] + . 

PREPARATION 7: 3- [ (dipropylamino) carbonyl] -5- 

(1, 3-oxazol-2-yl) benzoic acid 




To a -70 °C solution of oxazole (4.0 g, 58 mmol) in 
tetrahydrofuran (100 mL) was added n-butyllithium (1.6 M 
in hexanes, 40 mL, 64 mmol) . After 30 min, zinc chloride 
(1 M in diethyl ether, 166 mL, 166 mmol) was added and 
the reaction mixture was warmed to 0 °C for 1 h. To this 
mixture was added 3-iodo-5- (methoxycarbonyl) benzoic acid 
(PREPARATION 6, 21.4 g, 55 mmol) and palladium(O) 
tetrakis (triphenylphosphine) (2.7 g, 2.34 mmol). The 
reaction mixture was heated at reflux for 1 h. The 
reaction mixture was diluted with ethyl acetate (300 mL) , 
washed with water, and saturated sodium chloride. The 
organic layer was dried (sodium sulfate) and concentrated 
under reduced pressure. Purification by silica gel plug 
(10-33% ethyl acetate/hexanes) provided an oxazole (17.7 
g, 97%) as a light yellow solid: X H NMR (300 MHz, CDC1 3 ) 6 
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8.73 (t, J - 2 Hz, 1H) , 8.24 (t, J = 2 Hz, 1H) , 8.11 (t, 
J - 1 Hz, 1H) , 7.77 (d, J = 1 Hz, 1H) , 7.28 (d, J" = 1 Hz, 
1H) , 3.97 (s, 3H) , 3.49 (m, 2H) , 3.19 (m, 2H) , 1.71 (m, 
2H) , 1.57 (m, 2H) , 1.01 (m, 3H) , 0.76 (m, 3H) . 

To a stirred solution of the ester from step 1 (17.7 
g, 53.6 mmol) in tetrahydrof uran (50 mL) , methanol (25 
mL) , and water (25 mL) was added lithium hydroxide 
monohydrate (6.92 g, 165 mmol). The reaction mixture was 
stirred at room temperature for 2 h, and then 
concentrated under reduced pressure. The residue was 
partitioned between water (100 mL) and diethyl ether (100 
mL) . The aqueous layer was acidified to pH 4-5 with 
hydrochloric acid and extracted with ethyl acetate (3 x 
2 00 mL) . The combined organic layers were washed with 
saturated sodium chloride, dried (sodium sulfate) , and 
concentrated under reduced pressure to one-half its 
original volume. The resulting precipitate was collected 
by filtration and washed with hexanes to provide the 
title compound (15.5 g, 91%) as an off-white solid: mp 
131-133 °C; X H NMR (300 MHz, CD 3 OD) 5 8.72 (s, 1H) , 8.22 
(s, 1H) , 8.10 (s, 1H) , 8.06 (d, J = 1 Hz, 1H) , 7.36 (d, J" 
= 1 Hz, 1H) , 3.52 (m, 2H) , 3.25 (m, 2H) , 1.76 (m, 2H) , 
1.62 (m, 2H) , 1.02 (m, 3H) , 0.76 (m, 3H) ; APCI MS m/z 317 
[M + H] + . 

PREPARATION 8 : (1R,2S) -2-arnino-3- (3 , 5-dif luorophenyl) -1- 
( { [3- (trif luoromethyl) benzyl] amino} methyl) propyl 3- 
[ (dipropyl amino) carbonyl] -5- (1, 3-oxazol-2-yl) benzoate 

dihydrochloride 
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F 




To a solution of tert-butyl (IS, 2R) -1- (3 , 5- 
dif luorobenzyl) -2 -hydroxy- 3 - { ( tert-butyloxy) carbonyl -3 - 
{ (trif luoromethyl) benzyl } amino}propylcarbamate 
(PREPARATION 5, 594 mg, 1.0 mmole) in DMF (2 mL) is added 
3- [ (dipropyl amino) carbonyl] -5 - (1, 3-oxazol-2-yl) benzoic 
acid (PREPARATION 7, 316 mg, 1.0 mmole), l-(3- 
dimethylaminopropyl) -3 - ethyl carbodiimide hydrochloride 
(210 mg, 1.1 mmole), and 4 - (dimethylamino) pyridine (146 
mg, 1.2 mmole). After -36 hours, the reaction mixture is 
diluted with ethyl acetate and washed with bicarbonate 
(2X) and brine (4X) then dried over sodium sulfate, 
filtered, and concentrated under reduced pressure. The 
concentrate is purified on silica gel by flash 
chromatography using a gradient solvent of ethyl 
acetate/hexane (20/80 to 50/50) to give (1R, 2S) -2- [ ( tert- 
butoxycarbonyl) amino] -1- ({ ( tert-butoxycarbonyl) [3- 
(trif luoromethyl) benzyl] amino} methyl) -3- (3 , 5- 
dif luorophenyl) propyl 3- [ (dipropylamino) carbonyl ] -5- (1,3- 
oxazol-2-yl) benzoate, MS (MNa + ) 895. 

(1R, 2S) -2 - [ ( tez-t-butoxycarbonyl) amino] - !-({( tert- 
butoxycarbonyl ) [3- (trif luoromethyl) benzyl] amino}methyl) - 
3- (3, 5-dif luorophenyl) propyl 3- [ (dipropylamino) carbonyl] - 
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5- (l,3-oxazol-2-yl)benzoate (482 mg, 0.55 mmole) is 
dissolved in hydrochloric acid/dioxane (4N, 3 ml) is 
stirred for 1 hour at 20-25°. The solvent is then removed 
under reduced pressure to give the title compound, MS 
(MH + ) 673. 

PREPARATION 9 : N~l~- [ (2R, 3S) -3 -amino-4 - (3 , 5- 
dif luorophenyl) -2 -hydroxybutyl] -5- ( 1 , 3 -oxazol -2 -yl ) - 
N~3~ , N~3~-dipropyl -N~l~- [3- (trif luoromethyl ) benzyl] - 
isophthalamide hydrochloride 



F 




To a solution of tert-butyl ( IS , 2R) - 1 - (3 , 5 - 
dif luorobenzyl) -2 -hydroxy-3 - [ (3- 
(trif luorormethyl) benzyl) amino] propylcarbamate 
(PREPARATION 4, 3 93 mg, 0.83 mmole) in DMF (2 mL) is 
added 3- [ (dipropylamino) carbonyl] -5- (1, 3 -oxazol -2- 

yDbenzoic acid (PREPARATION 7, 262 mg, 0.83 mmole), 1- 
(3 -dimethylaminopropyl) -3 -ethylcarbodiimide hydrochloride 
(175 mg, 0.91 mmole), and 4 - (dimethylamino) pyridine (122 
mg, 1.0 mmole). After -18 hours, the reaction mixture is 
diluted with ethyl acetate and washed with bicarbonate 
(2X) and brine (4X) then dried over sodium sulfate, 
filtered, and concentrated under reduced pressure. The 
concentrate is purified on silica gel by flash 
chromatography using a gradient solvent of ethyl 
acetate/hexane (50/50 to 70/30) to give tert-butyl 
(1S,2R) -1- (3, 5-dif luorobenzyl) -3-{ [3- 



178 



MBHB No. 02-760-A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 

[ (dipropylamino) carbonyl] -5- (1, 3 -oxazol -2 -yl ) benzoyl ] [3- 
(trif luoromethyl) benzyl] amino} -2 -hydroxypropyl carbamate, 
MS (MH + ) 773. 

tejrt-butyl (IS, 2R) -1- (3 , 5-dif luorobenzyl) -3-{ [3- 

[ (dipropylamino) carbonyl] -5- (1, 3 -oxazol -2 -yl ) benzoyl] [3- 
(trif luoromethyl) benzyl] amino} -2 -hydroxypropylcarbamate 
(226 mg, 0.29 mmole) is dissolved in hydrochloric 
acid/dioxane (4N, 2 ml) is stirred for 20 minutes at 20- 
2 5° . The solvent is then removed under reduced pressure 
and the crude material purified by reverse phase HPLC 
using a gradient aolvent of acetonitrile/water with 0.5% 
trif luoroacetic acid. The trif luoroacet ic acid salt 
obtained is converted to the hydrochloric salt by 
treatment with HCl in methanol ( 1 . 25 M, 5 mL) . 
Concentration under reduced pressure gives the title 
compound, MS (MH + ) 673 . 

The following compounds are prepared essentially 
according to the procedures described in the schemes, 
charts, examples and preparations set forth herein. 



Comp 

# 


Structure 


Compound Name(s) 


[M+H]+ 


9 


HQ h ff^l 
F 


N 1 -[(2R,3S)-3-amino-4-(3,5- 

difluorophenyl)-2- 

hydroxybutyl]-3- 

(butylsulfonyl)-N 1 -(3- 

ethylbenzyl)-D-alaninamide 

dihydrochloride 


526 
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10 


F 








J of 

U On J HN w 

f^c^oh r^>r X 


N^(2R3S)-3-amino-4-(3,5- 
difluorophenyl)-2- 
hydroxybutyll-N^G- 
ethylbenzyl)- 

N 2 [(benzyloxy)carbonyl]-3- 
[(1 -propylbutyl)sulfonyl]-D- 
alaninamide trifluoroacetate 


702 


11 


F 

■A, , «iL 

OH J NH 2 ° 


N'-t^R^S^-amino-^^S- 

difluorophenvlV2- 

hydroxybutylJ-N 1 -^- 

ethylbenzyl)-3-[(l- 

propylbutyl)sulfonyl]-D- 

alaninamide hydrochloride 


568 


12 


o H 

A X> 

F 


N-[(2R,3S)-3-amino-4-(3,5- 

difluorophenyl)-2- 

hydroxybutyl]-N-(3- 

ethylbenzyl)-2- 

[(methylsulfonyl)amino]-l,3- 

thiazole-5-carboxamide 


539 


13 


F 

F^^> 0 o I 

f loH NH2 ° 
F 3 C oh r tt 0 

J F^CTOH 


N4(2R3S)-3-amino-4-(3,5- 

uiiiuoropnenyi 

hydroxybutyl]-N 1 -(3- 

ethylbenzyl)-3-[(l- 

propylbutyl)sulfonyl]-L- 

alaninamide j 

bis(trifluoroacetate) 


568 
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14 




HCI 



N-[(2R,3S)-3-amino-4-(3,5- 

difluorophenyl)-2- 

hydroxybutyl]-3- 

(butylsulfonyl)-N-(3- 

ethylbenzyl)propanamide 

hydrochloride 



511 



15 



HCI H 2 N 




(lR,2S)-2-amino-3-(3,5- 
difluorophenyl)- 1 - { [(3- 
ethylbenzyl)amino]methyl}p 
ropyl 3- 

(butylsulfonyl)propanoate 
dihydrochloride 



511 



16 



HCI H 2 N 




(lR,2S)-2-amino-3-(3,5- 
difluorophenyl)- 1 - { [(3 - 
ethylbenzyl)amino] methyl } p 
ropyl 3- 

[(dipropylamino)carbonyl]- 
5-(l ,3-oxazol-2-yl)benzoate 

dihydrochloride 



633 
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17 



HCI 




( 1 R,2 S)-2-amino-3 -(3 , 5 - 

difluorophenyl)- 1 -( { [ 1 -(3- 

ethylphenyl)cyclopropyl]ami 

no}methyl)propyl 3- 

[(dipropylamino)carbonyl]- 

5-(l 5 3-oxazol-2-yl)benzoate 

dihydrochloride 



659 



18 



HCI 





\ // 



(lR,2S)-2-amino-3-(3,5- 

difluorophenyl)- 1 -( { [3 - 

(trifluoromethyl)benzyl]amin 

o}methyl)propyl 3- 

[(dipropylamino)carbonyl]- 

5-(l,3-oxazol-2-yl)benzoate 

dihydrochloride 



673 



19 




HCI 



N 1 -[(2R,3S)-3-amino-4-(3,5- 

difluorophenyl)-2- 

hydroxybutyl] -N\(u) 1 \(d)-(3 - 

ethylbenzyl)-5-(l ,3-oxazol- 

2-yl)-N 3 ,N 3 - 

dipropylisophthalamide 

hydrochloride 



633 
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20 




HCI 



N 1 -[(2R,3S)-3-amino-4-(3,5- 
di fluorophenyl)-2 - 
hydroxybutyl]-5-(l ,3-oxazol- 
2-yl)-N 3 ,N 3 -dipropyl-N 1 -[3- 
(trifluoromethyl)benzyl]isop 
hthalamide hydrochloride 



673 



21 




N 1 -[(2R,3S)-3-amino-4-(3,5- 

difluorophenyl)-2- 

hydroxybutyl]-5-(l,3-oxazol- 

2-yl)-N 3 ,N 3 -dipropyl-N 1 -[3- 

(trifluoromethyl)benzyl]isop 

hthalamide 



673 



22 




(lR,2S)-2-amino-3-(3,5- 
difluorophenyl)- 1 -( {[ 1 -(3- 
ethynylphenyl)cyclopropyl] a 
mino}methyl)propyl 3- 
[(dipropylamino)carbonyl]- 
5-(l,3-oxazol-2-yl)benzoate 



655 



23 




N 1 -[(2R,3S)-3-amino-4-(3,5- 

difluorophenyl)-2- 

hydroxybutyl]-3- 

(butylsulfonyl)-N , -(3- 

ethylbenzyl)- 

N [(methoxy)carbonyl]-D- 
alaninamide dihydrochloride 



584 
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24 


( 1 /?,2S)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - { [(3- 

ethvlhen7vl^aminolmetHv1 \ nrnnvl *\-\ ( Hir>rrm\/1 aminnVQrV»nn\?11 ^ /lYO 

hydroxyethyl)amino]sulfonyl}benzoate 


26 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[(2-isobutyl-l,3-thiazol-5- 

j ijins^Liiy ijcuiiiiiu/ iiicuiji^pujpyi j-L^uipiopyicuiiiiiu ^L/di Duiiyij- j-ctnynyiDcnzoaic 


28 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

isopropylbenzyl)amino]methyl } propyl 3 - [(dipropylamino)carbonyl] -5 - 

ethvnv1hen7oate 


30 


( 1 *,2S)-2-amino-3-(3,5 -difluorophenyl)- 1 - { [(3- 

isopropylbenzyl)amino]methyl } propyl 3- [(dipropylamino)carbonyl]-5 -( 1,3- 

oxa7ol-2-v1 Yhen7oatp 


32 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-[(dipropylamino)carbonyl]-5-{[(2-hydroxy- 

I 1 -dirnethv1ethvnaminnl^nlfonvHhf i n'7nntp 


34 


( 1 /?,25)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - { [(3- 

ethylbenzyl)amino]methyl} propyl 3-[(dipropylamino)carbonyl]-5-(4-methyl-l,3- 

oxa_7o1-2-vl Yhpn7oatp 


36 


(l J R,25)-2-amino-3-(3,5-difluorophenyl)-l-({[(2-isobutyl-l,3-thiazol-5- 
yl)methyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5-(l,3-oxazol-2- 

vl lben7oate 


38 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino] methyl } propyl 3 - [(dipropylamino)carbonyl] -5 - { [(3 - 

uy\>iL yy^ y i j<iliii.ii\j ] oumjiiy i j uciiZiUdic iiyuruL/iiiuritic 


40 


( 1 /?,25)-2-amino-3-(3 ,5-difluorophenyl)- 1 - { [(3- 
propylbenzyl)amino]methyl} propyl 3-[(dipropylamino)carbonyl]-5- 

m pfhvl H pti zn a tp 

111 v/ll 1 Y lUvllZiVOlv 


42 


( l/?,2S)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - {[(3- 

».Kj^LL£j,y i^diiiiiiujiiiC/Uiy i jpujpyi _) - iLUuiyi^lllCLnyi ^dJTlinOJCarDOnyi } -3- 

methylbenzoate 


44 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethynylbenzyl)amino]methyl} propyl 3-[(dipropylamino)carbonyl]-5- 
ethynylbenzoate 


46 


(17?,2iS)-2-amino-3-(3,5-difluorophenyl)-l-({[(3-isobutylisoxazol-5- 

yl)methyl] amino }methyl)propyl 3-[(dipropylamino)carbonyn-5-ethynylbenzoate 


48 


F 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 3- 
[(dimethylamino)sulfonyl]-5- 
[(dipropylamino)carbonyl]benzoate 
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50 


! /=\ 

° ? - n 

1 F 2 HCI 


(l/?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 
ethyIbenzyl)amino]methyl}propyl 3- 
[(dipropylamino)carbonyl]-5-(l,3-oxazol-2- 
yl)benzoate hydrochloride 


52 


,| O 

II N — N 

I 


(li?,25)-2-amino-3-(3 5 5>difluorophenyl)-l-({[3- 
(5-formyl-2- 

thienyl)benzyl] amino} methyl)propyl 3 - 
[(dipropylamino)carbonyl]-5-methylbenzoate 


54 


1 F 

-0 ° 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)<l-{[(3- 
iodobenzyl)aminol methyl } propyl 3 -bromo-5 - 
[(dipropylamino)carbonyl]benzoate 


56 


OH 

^ 

Kill 

O S 

r N A° nh 2 


(l/? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl } propyl 3 - 

[(dipropylamino)carbonyl]-5-({[(l/?)-2-hydroxy- 
1 -methylethyljamino} sulfonyl)benzoate 


58 




yii\,z.o ) z,-cuiiiiiu-o-^«3, j-uinuoropnenyi j- 1 - 
isobutylbenzyl)amino] methyl } propyl 3 - 
[(dipropylamino)carbonyl]-5-methylbenzoate 
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60 


o=^"~^ " 

^ H F 

F 


(li?,25)-2-aminO"3-(3,5-difluorophenyl)"l-({[3- 
(trifluoromethyl)benzyl]amino} methyl)propyl 3- 
[(dipropylamino)carbonyl]-5-ethynylbenzoate 


62 


(l^^^^-amino-S-CS^-difluorophenyl)-!-!^- 

ethylbenzyl)amino]methyl } propyl 3 - { [(2/?)-2-(methoxymethyl)pyrrolidin- 1 - 
yl]carbonyl} -5-methylbenzoate hydrochloride 


64 


(li? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl } propyl 3 - [(dipropylamino)carbonyl] -5 -( { [ ( 1 5)-2- 
hydroxy- 1 -methylethyl] amino } sulfonyl)benzoate 


66 


(l/?,25)-2-amino-3~(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-{[butyl(propyl)amino]carbonyl}-5- 
methylbenzoate 


68 


(17? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-[(dibutylamino)carbonyl]-5-methylbenzoate 


70 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[3-(3-hydroxyprop-l-yn-l- 
yl)benzyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5-methylbenzoate 


72 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 3-[(dipropylamino)carbonyl]-5-{[(25)-2- 
(hydroxymethyl)pyrrolidin- 1 -yl]sulfonyl} benzoate 


74 


( 1 R ,2S>2-amino-3 -(3 ,5 -difluorophenyl)- 1 - { [(3 - 

ethylbenzyl)amino]methyl } propyl 3 - { [butyl(ethyl)amino] carbonyl } -5 - 
methylbenzoate 


76 


(l/c,25;-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethynylbenzyl)amino] methyl } propyl 3 - [(dipropylamino)carbonyl] - 5 -( 1 , 3 - 
oxazol-2-yl)benzoate 


78 


(lJ?,2^-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3- {[cyclohexyl(methyl)amino]carbonyl} -5- 
methylbenzoate 


80 


(l/?,2iS)-2-amino-l-({[3-(cyclopropylamino)benzyl]amino}methyl)-3-(3 ? 5- 
difluorophenyl)propyl 3-[(dipropylamino)carbonyl]-5-ethynylbenzoate 


82 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[3-(3- 
thienyl)benzyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


84 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[3- 

(trifluoromethyl)benzyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
(l,3-oxazol-2-yl)benzoate 


86 


(li?,2 4 S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 3-[(dipropylamino)carbonyl]-5-(piperazin-l- 
ylsulfonyl)benzoate dihydrochloride 


88 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[l-(3- 
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iodophenyl)cyclopropyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 



90 



(l/?,25)-2-amino-l-{[(3-^ec-butylbenzyl)amino]methyl}-3-(3,5- 
difluorophenyl)propyl 3-[(dipropylamino)carbonyn-5-methylbenzoate 



92 



(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl } propyl 3 - [(dipropylamino)carbonyl] -5 -(3 - 
methylisoxazol-4-yl)benzoate hydrochloride 



94 



(l/? 5 25)-2-amino-3<3,5-difluorophenyl)-l-({[l-(3-isobutylisoxazol-5- 
yl)cyclopropyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5-(l,3- 
oxazol-2-yl)benzoate 



96 



(l/?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-({[l-(3- 
ethylphenyl)cyclopropyl] amino }methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
( 1 ,3-oxazol-2-yl)benzoate 



98 



(li? ? 25)-2.amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 2-[(dipropylamino)carbonyl]-6- 
methylisonicotinate 



100 



102 



(17? 5 25)-2-amino-3-(3,5-dinuorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 3- 

{[(cyclopropylmethyl)(propyl)amino]carbonyl}-5-methylbenzoate 

(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

methoxybenzyl)amino]methyl}propyl 3-[(dipropylamino)carbonyl]-5-(l,3- 
oxazol-2-yl)benzoate 



104 



( 1 J R,25)-2-amino-3-(3 ,5-difluorophenyl)- 1 -( { [ 1 -(3- 
ethynylphenyl)cyclopropyl] amino }methyl)propyl 3-[(dipropylamino)carbonyl]- 
5 -( 1 ,3 -oxazol-2-yl)benzoate 



106 



(l^,2 A S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 3-(aminosulfonyl)-5- 
[(dipropylamino)carbonyl]benzoate 



108 



(l/? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-[({3-[(lZ)-prop-l-en-l- 
y ljbenzyl } amino)methyl]propyl 3 - [(dipropylamino)carbonyl] -5 -methylbenzoate 
(l^,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-[(dipropylamino)carbonyl]-5-(l//-pyrazol- 
4-yl)benzoate hydrochloride 

112 (l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[l-(3-ethylphenyl)-l- 
methylethyl] amino }methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
ethynylbenzoate 



110 



116 



118 



120 



122 



114 (l^,25)-2-amino-3-(3 3 5-difluorophenyl)-l-({[3- 

(trifluoromethyl)benzyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 

(^^^-{[(S-allylbenzyOaminoJmethyll^-amino-S-CS^- 

difluorophenyl)propyl 3-[(dipropylamino)carbonyl]-5-methylbenzoate 

(li?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-({[l-(3- 

ethylphenyl)cyclopropyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 

(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[l-(3-ethylphenyl>l- 

methylethyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5-(l,3-oxazol-2 
yl)benzoate 

(l/g^^^-amino^^^-difluorophenyQ-l-irCS- 
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cLiiyiuciiz.yi^cuiiiiiujiiicuiyi/prupyi j- ^[einynjjropyi jaminojcarDonyij' o- 
methylbenzoate 


124 


( 1 /?,2S)-2-amino- 1 -({ [3-(cyclopropylamino)benzyl] amino} methyl)-3-(3,5- 
uiiiuui upiiciiyi ^piupyi j~[^uiprupyi<irnino ycdruonyij- j-meinyiDenzoate 


126 


( 1 #,2,S)-2-amino-3 -(3 ,5 -difluorophenyl)- 1 -( {[ 1 -(3- 

ethynylphenyl)cyclopropyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]- 

j ciiiyiiy lUciiZiUdic 


128 


( 1 #,2S)-2-amino-3 -(3 ,5 -difluorophenyl)- 1 -( { [ 1 -(3 -isobutylisoxazol-5- 
y i^L/yc/iupi upy i j amino / rneuiyi jpropyi j - [^aipropyi amino jcaroonyi J O - 
methylbenzoate 


130 


(1^2S)-2-amino-3-(3,5-difluoropheny 

uiiciiyiyuciiz,yijcuiiiiiu j iiieuiyijpropyi j-[^aipropyiamino jcaroonyij- j- 
methylbenzoate 


1 12 


\ ii\y£.o j-z,-(iiiiui\j-D-yj, j-umuoropnenyi j- 1 - 

isopropylbenzyl)amino]methyl}propyl 5-[(dipropylamino)carbonyl]nicotinate 


134 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-[({3- 
L^rneinyisunonyi^aminojDenzyi/ amino jmetnyijpropyl 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate 


136 


^ i jv,z,i3 ^-Zr-ciiiiiiiu-j-^j), j-uiiiuoropnenyi )- 1 - 

ethylbenzyl)amino]methyl} propyl 3-[(butylamino)carbonyl]-5-methylbenzoate 


138 


(l/J^^-amino^-CS^-difluorophenyO-l-CftS-CS- 

iiicuiyiuuiyijuciizyijcUTiino /rneinyijpropyi ^-L^aipropyiaminojcarDonyijO- 
methylbenzoate 


140 


( 1 i?,2S)-2-amino- 1 - { [(biphenyl-3 -ylmethyl)amino] methyl }-3-(3,5- 
uiiiuurupiicriyi^propyi j-[^aipropyiammojcarDonyijo-meinyiDenzoate 


142 


(l^,2 i S)-2-amino-3-(3,5-difluorophenyl)-l-({[l-(3- 

ethynylphenyl)cyclopropyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]- 

j -iiicuiy lucuzudic 


144 


(l^^^-amino-S^^-difluorophenyl)-!-!^- 

ethylbenzyl)amino]methyl } propyl 3 - [(dipropylamino)carbonyl] -5 -( { [2- 
(methylamino) ethyl] amino} sulfonyl)benzoate hydrochloride 


146 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[l-(3-isobutylisoxazol-5- 
yl)cyclopropyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
ethynylbenzoate 


148 


F 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl } propyl 3 - 

[(diallylamino)carbonyl]-5-methylbenzoate 


150 


F 

h 2 n4^n^yS 

ft \ H 

o P ' 


(l/? 5 2/?)-2-amino-3-(3,5-difluorophenyl)-l-({[l- 
(2-isobutyl-l,3-thiazol-5- 
yl)cyclopropyl]amino}methyl)propyl 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate 
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152 


^ ° H P H f\ 

A" 

F 


(l^^^-aminoO-CS^-difluorophenyl)' 1 -( {[ 1 - 
(3-ethylphenyl)-l- 

methy lethyl] amino } methyl)propyl 3 - 
[(dipropylamino)carbonyl] -5 -methylbenzoate 


154 


HN s/ OH 

° 2 jL 

<> ° \ H f\ 

F 


(l^^^-amino-S-CS^-difluorophenyO-l-ffCS- 
ethylbenzyl)amino] methyl} propyl 3- {[(2- 
hydroxyethyl)amino]sulfonyl} -5- 
[(propylamino)carbonyl]benzoate 


156 


F 

F-Ct 

o o 

TVs. 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)ammo]methyl} propyl 3-methyl-5- 
{ [methyl(propyl)amino] carbonyl } benzoate 


158 


A 

, . . /"v. ,/v ys. j x n v 

^ m 

6 


(li?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl N- 
(phenylsulfonyl)-3-[(l - 

piupyiouiyi^auiionyijaianinaie nyarocnionue 


160 


° Q H ri 

F 


(l^,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 3- 

[(diethylamino)carbonyl]-5-(l,3-oxazol-2- 
yl)benzoate 
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162 


A 

"N^ F.C^OH 

0 


(l/?,25)-2-amino-3-(3 5 5-difluorophenyl)- 1 - {[(3- 
ethylbenzyl)amino]methyl}propyl N- 
[(benzylamino)carbonyl]-3-[(l - 
propylbutyl)sulfonyl]alaninate trifluoroacetate 


1 CA 


H 2 N ^^N^J^JI. 

Spr F V 

F 


(li? 5 25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 
pyridin-3-ylbenzyl)amino]methyl}propyl 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate 


166 


(l/?,25)-2-amino-3-(3 5 5-difluorophenyl>l-{[(3- 

ethylbenzyl)amino]methyl} propyl 5-[(dipropylamino)carbonyl]nicotinate 1 - 
oxide 


168 


(17? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-({[3-(3-formyl-2- 
fliryl)benzyl] amino } methyl)propyl 3 - [(dipropylamino)carbonyl] -5 - 
methylbenzoate 


170 


(li? 5 25)"2-ammo-3-(3 5 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino] methyl } propyl 3 - [(dipropylamino)carbonyl] - 5 -( 1 -methyl- 1 H- 
imidazol-2-yl)benzoate 


172 


(17? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-[(diethylamino)carbonyl]-5-methylbenzoate 


174 


(l/? 3 25)-2-amino-3-(3,5-difluorophenyl)-l-({[3- 

(ethylsulfinyl)benzyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


176 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-{[butyl(ethyl)amino]sulfonyl}propanoate 


178 


(l/?,25)-2-amino-l-{[(3-cyanobenzyl)amino]methyl}-3-(3,5- 
difluorophenyl)propyl 3-[(dipropylamino)carbonyl]-5-methylbenzoate 


180 


(l/? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-[(l-propylbutyl)sulfonyl]propanoate 
hydrochloride 


182 


(l/?,25)-2-amino-3-(3 ? 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 3-{[isobutyl(methyl)amino]carbonyl}-5- 
methylbenzoate 
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184 


H 9 H y^/S 

H!N 4f N ^o 

F 




1 Rfk 


F 

o P 


^iiv,zo j-z-amino- j-^j,3-airiuoropnenyi 1 - 
pyridin-2-ylbenzyl)amino]methyl} propyl 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate 


188 


O N N O 
F 


(li?,25 r )-2-amino-3-f3,5-difluoroDhenvl)-l-irf3- 
iodobenzyl)amino] methyl} propyl 2- 
[(methylsulfonyl)amino]-l 5 3-oxazole-4- 
carboxylate 


i on 


F 

H 1 


(l/c,Zi3)-z-amino-J-(J ? 5-aiiluoropnenyl)-l-L({3- 
[methyl(methylsulfonyl)amino]benzyl}amino)m 
ethyl] propyl 3 - [(dipropylamino)carbonyl] -5 - 
methylbehzoate 


192 


o 

U o 

I J V 1 F 3 C^OH 

v 

F 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 7V-(3- 

phenylpropanoyl)-3-[(l - 

propylbutyl)sulfonyl]alaninate trifluoroacetate 


194 


(l/?,25)-2-aminO"3-(3,5-difluorophenyl)-l-({[3- 

(ethylsulfonyl)benzyl] amino }methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


196 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl A^-[(5-chloro-2-thienyl)sulfonyl]-3-[(l- 
propylbutyl)sulfonyl]alaninate hydrochloride 


198 


(l/^2S>l-({[3-(5-acetyl-2-thie^^ 

difluorophenyl)propyl 3-[(dipropylamino)carbonyl]-5-methylbenzoate 


200 


(l^,25)-2-aminO"3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino] methyl} propyl 3-[(sec-butylamino)carbonyl]-5- 
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methylbenzoate 


90? 


y i i\ 9 £,o ^ i ainiiiu j uuiuui upi ici ly i / i \IA 

ethylbenzyl)amino]methyl}propyl 3-(l ,3-oxazol-2-yl)benzoate hydrochloride 


204 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

f»tVi\/lHf*n'7\/1^5iminr*lm^th\/1 \r\"rni"*\/1 ^-mf*tVi\/l_S_ / Tm f^tVi \/1 f 0 _ 
cuuy iuciiz y i yaiiiiiiujiuciuyi jpiupyi j-incuiy i- J - ^Liuciuyi^z.- 

phenyl ethyl)amino] carbonyl } benzoate 


206 


(l/? ) 25)-2-amino-3-(3,5-difluorophenyl)-l-({[3-(3 5 5-dimethylisoxazol-4- 

y i juciizy i j allium f iiicuiy i ^pi upyi «?~LvU>ipi upy idiiiniu ^cdi uuiiy ij- j-iuciiiy lociiZiUdic 


208 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl 3-methyl-5- {[methyl(prop-2-yn-l- 

y 1 ydiinuujccu uunyi/ uciizudic 


210 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 3- {[ethyl(methyl)amino]carbonyl} -5- 

i lie u iy i ucuzu a ic 


212 


( 1 /?,25)-2-amino-3-(3,5 -difluorophenyl)- 1 - { [(3- 
{[(dimethylamino)carbonyl]oxy}benzyl)amino]methyl}propyl 3- 

L^uipiupy icuiuuu jLai uuuy ij- j-iucuiyiuciizudic 


214 


( l/?,25)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - { [(3- 

ethylbenzyl)amino]methyl } propyl 3- { [benzyl (methyl)amino] carbonyl } -5 - 

lllClliy lUCllZUdlC 


216 


(1^2S)-2-amino-3-(3,5Kiifluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3- {[sec-butyl(propyl)amino]carbonyl} -5- 

iiicuiy i ucuzu die 


218 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[3-(4-methyl-2- 

uiiciiyi ^ucnzy ijdiiiiuu j-iiicuiyi ^piupyi j-[^uipiupyidiiiiiiu jcdruunyij-.j- 

methylbenzoate 


220 


(l/? 5 25)-2-amino-3-(3 5 5-difluorophenyl)-l-[({3- 

L^iuciuuAycdi uuuy i y^uiciuy i jdiuiiiuj ucuzyi j dumiu jiiiciiiyijpi upyi D- 

[(dipropylamino)carbonyl]-5-methylbenzoate 


222 


(l/?,2 1 S)-2-amino-l-({[3-(trifluoromethyl)benzyl]amino}methyl)-3-(2,3,5- 

iiiiiuuiupucuyi ^piupyi j-|^u>ipiupyidiiniiu jl,cll Duuyij- j-iriGinyiucnzua.ie 


224 


( 1 R,2S)-2 -amino-3-(3 , 5 -di fluorophenyl)- 1 - { [(3 - 
ethylbenzyl)amino]methyl } propyl 3- [(diisobutylamino)carbonyl] -5 - 

i lie my lucii^uaLC/ 


226 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 3-methyl-5- {[methyl(2-pyridin-2- 

yicuiyi jdiiuuu jcdi uuuyi j uciiz.ud.ic 


228 


(l/?,25)-2-amino-3-(3-fluoro-5-hydroxyphenyl)-l - {[(3- 
methoxybenzyl)amino]methyl}propyl 3-[(dipropylamino)carbonyl]-5- 

iiicuiyiuciiz.ud.ic iiyu>ruciiiuriu.e 


230 


(l/?,25)-2-amino-3-(3-chloro-5-fluorophenyl)-l-{[(3- 
methoxvbenzvDaminolmethvnnronvl 3-f aminocarbonvn-^- 
[(dipropylamino)carbonyl]benzoate 


232 


(l/J^^^-amino-S^^-difluorophenyO-l-lfCS- 
iodobenzyl)amino]methyl}propyl 4-hydroxy-3-(pyrrolidin-l- 
ylcarbonyl)benzoate 


234 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 5-oxo-D-prolyl-3-[(l- 
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propylbutyl)sulfonyl] alaninate 


hydrochloride 


f 

236 


CF 3 ^f" 2 

F 








238 


F 

F H/, X jT- n 

o H ° ^ 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

■J" a 11 i\ * ^ At t ~\ i*^ 

pyndin-4-ylbenzyl)amino]methyl}propyl 3- 
[(dipropylamino)carbonyl] -5 -methylbenzoate 


240 


F 

Ah o 


(IR 2SV2-amino-3-f3 5-difluoronhenvlVl-IYn- ! 
[(dimethyl amino)sulfonyl]benzyl } amino)methyl 
Jpropyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


242 


(li? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(6-methoxy-l,2,3,4- 
tetrahydronaphthalen- 1 -yl)amino]methyl} propyl 3 -[(dipropylamino)carbonyl]-5 - 
methylbenzoate 


244 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 7V-(phenylacetyl)-3-[(l - 
propylbuty l)sulfonyl] alaninate 


246 


(l/? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-(azepan- 1 -ylcarbonyl)-5 -methylbenzoate 


248 


(17?,25)-2-amino-3-(3,5-difluorophenyl)-l-[({3- 
[(methoxycarbonyl)amino]benzyl} amino)methyl]propyl 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate 


250 


(l^^^^-amino-S-CS^-difluorophenyO-l-ltCS- 
ethylbenzyl)amino]methyl} propyl 5-oxo-L-prolyl-3-[(l- 
propylbutyl)sulfonyl]alaninate hydrochloride 


252 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl 3-[(isobutylamino)carbonyl]-5- 
methylbenzoate 


254 


4-[((l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino] methyl } propyl)oxy] -4-oxo-3 - { [( 1 - 
propylbutyl)sulfonyl]methyl}butanoic acid trifluoroacetate 


256 


(l/?,25)-2-amino-3-(3 3 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 3-[methylfmethvlsulfonyl)amino]benzoate 


25 


AA-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 
5-{[(2-hydroxyethyl)amino]sulfonyl}-A^ > A^-dipropylisophthalamide 


27 


A^(2^3S>3-amino-4-(3,5-difluoropte 
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isobutyl-l^-thiazol-5-yl)methyl]-A^,A^-dipropylisophthalamide 


29 


N~\(1R 3,^-3-aminn-4-r3 S-Hifliinrrmhpn vn-7-h\/H TYw\/Vint\/n S ptVi\/n\/1 KJ CX 

*y j j cuiiiiiu-t-^j, j-uiiiuuiupiiciiyi^-z--iiyuruAyDuiyij- j-ciriynyi-iV--^j- 

isopropylbenzyl)-A^,A^-dipropylisophthalamide 


31 


JV-\(? R 3W3-aminn-4-f3 S-Hifliinmnhpnvn-?_h\/rl rr»Y\/hnt\/11 Af /"I 
i v [^iVjjj j ttiiiiuu *t ^ j j</ uiiiuui upiicny i ^-^-iiyunjAyDUiyij-./v-i j- 

isopropylbenzyl)-5-(l,3-oxazol-2-yl)-A^,A^-dipropylisophthalamide 


33 


A/-IY7/? 3,<ri-3-aminn-4-f3 S-Hifhinrnnhpnvn-7-h\/HrrkY\/Vmt\/n A/ ^tViwIk^nrr^U 
i» Lv^jv,jo / J diiiiiiu-'r-^j, j uiiiuuiupiiciiyi^-z.-iiyuxuAyuuiyij-j^ 

5- {[(2 -hydroxy- 1 , 1 -dimethylethyl)amino]sulfonyl} -N y ]\T- 

dipropylisophthalamide 


35 


N-\(1R 3,SV3-aminn-4-f 3 S-Hifliinrnnhpn vH-9-ln\/H rrYv\/Hiit\/11 AI (1 pflwlk^n'^/^ 
LV^"* V 5 JJ / J cuniiiu «r u^iiuuiupiiciiy i^-^MiyuxoAyuuiyij-iv-^o-ciny 

5-(4-methyl-l,3-oxazol-2-yl)-A^,A^-dipropylisophthalamide 


37 


A[-[(7R 3,VU3-aminn-4-f 3 S-Hi flimrrmhpn \/U 7 IwH rn Y\/Vmt\/11 A/ IY9 ionKnh/1 1 ^ 

L^Ajjo ^- -j-cuiiinu-H—^j;, j-uiiiuuropiicnyi /-z-nyuroxyouiyij wv-[^z-isoDUiyi- 1 , J- 
thiazol-5-yl)methyl]-5-(13-oxazol-2-yl)-A^^-dipropylisophthalamide 


39 


N-\(1R 3,^-3-aminn-4-f 3 S-Hifliinrnnhpnvn_7-lwHrriY\/Kiitv11 A/ /"I ^tVi\/1Vi^TT^/n 
^ > l^/v, ->l> j j-aiiiiinj-H—^j , j-uiiiuuiupiiciiyi y-z.-iiyuroxyuuiyij-iV-^ j-einyiDcnzyi )- 

5- {[(3-hydroxypropyl)amino]sulfonyl} -A^-dipropylisophthalamide 
hydrochloride 


41 


Af-[(2/^,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-5-methyl-A^,A' , - 

dioron vl - A/- f 3 -nron vl h en 7 vl ^ i «;nnh th a 1 a m i H p 


43 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-AT-butyl-A^-(3- 

ethv1hen7vl^-A/' S-dimpthvli^nnhthalamiHp 


45 


Af-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-5-ethynyl-A^-(3- 

pthvnvlhpn 7v1^- A/ 1 A/'-HinrnnvliQnnhfhalarniHp 
\^\.ity ny iu\^iLdy ij iv 5 iv uipi vJp viioUpilllldlailllUC 


47 


A r -[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-5-ethynyl-A^-[(3- 

1 snHiitvli "\OYfl7n1 -S-vl^mptVivll- 1\F J\T -f\\v\rc\v\\i\ \ cr»r\V»tVi q1 ami Hp» 

lOUUUljr .J Vl^Illdll ylj-i V jJ V "Vlipi VjpV lloUpillIld.ld.IIllU.C 


49 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-5- 

IY dimethvl amino^QiilfonvIl- A/-f 3-pfVi v1V>pn7v1^- A/ 1 A/ l -Hinrr*r\\/1icr\r*VitViQlQTY-iiH^ 
L^uiniv-'Hi j icmiiii^youinjii vij i v t/iii yiuviiz<y v ,/v -uipiupyilaupillilcilclIIlltlC 


51 


A^-[(2/?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-//-(3-ethylbenzyl)- 
5-(l 5 3-oxazol-2-yl)-A^,A^-dinropylisophthalamide hydrochloride 




iv L^z.xv,j>o y ; j «iiiiiiu-H-^j ? j-uiiiuoropiienyij-z-nyQroxyouLyij-i 
thienyObenzyll-S-methyl-A^^-dipropylisophthalamide 


55 


A/-IY2/? 3,>V3-aminn-4-f 3 S-Hi fliinrp.nhpn\/l^ 7 Twr1rrkY\jVmt\/11 ^ V»rr»m/^ AT (1 

-** L^ JV > JiJ / J oiiiiim ^ uiiiuLHupiiciiyi^-z.-iiyuxuxyDui^ 
iodobenzyl)-A^,A^-dipropylisophthalamide 


57 


A/-IY2/? 3iW3-amino-4-f 3 S -H i fl i i nrnnh pnvl ^-7 -h\/Hrr* Y\/l-mt\/11 A/ ^tViwIhwywH 
* ™ l V / ~* tiiiiiiivi *r ^ j , j-uiiiuui upiiciiyi^-^-iiyuruAyDuiyij-iv-^ j-ciriyiDenzyi )- 

5 -( { [( 1 #)-2-hydroxy- 1 -methylethyl] amino } sulfonyl ywjST- 
dipropylisophthalamide 


59 


N-H2R 3^-3-amino-4-r3 S-Hifliinrnnhpnv1^-7-hvHrriYvhiit\/11 M CX 

isobutylbenzyl)-5-methyl-A''^V-dipropylisophthalamide 


61 


7^-[(2 J R,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-5-ethynyl-Ar,^'- 

u.ipj.upyi i\ iiiUUlL>lllCLiiyi^UCIlZ.yiJloUpillIlalclITllGC 


63 


A^[(27?3^-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 
J \ L^^^-^-^incuiuAyrneLnyi ^pyrronain- 1 -yijcaroonyi/ -D-meinyiDenzamiae 
hydrochloride 


65 


A^r(2/?3iS^-3-amino-4-f3,5-difluoroDhenvlV2-hvdroxvbutvll-Ar-n-ethv1hen 
5-( {[(1 5)-2-hydroxy- 1 -methylethyl]amino} sulfonyO-JVW- 
dipropylisophthalamide 


67 


A^[(2/?35)0-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A/ ? -butyl-A/ r -(3- 
ethylbenzyO-S-methyl-A/'-propylisophthalamide 


69 


A^-[(2/?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^^-dibut^^^ 
ethylbenzyl)-5-methylisophthalamide 
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71 


/ * [v ^ j cuhiiivj t ,j-uiiiuui LJpiiciiy i ^~^-nyui UAyuuiyij - / v-j o-i 0- 

hydroxyprop-l-yn-l-yl)benzyl^^ 




A/-IY9/? 3 ^V3-siminri-il-f 3 S-Hifliir»rrmVi<=>n\/1^ 9 VwHrrw\/Vint\/n Kf CX ^tV^/lK^n^/H 

/v-[^A,jo j~ j-aiiniiAj-*+-^j, j-uiiiuurupiicnyi ^-z.-iiyuroAyDuiyij-/v-^ j-cinyiuGnzyi ^ - 
5-{[(2iS)-2-(hydroxymethyl)py^^ 

H i nron vl i cnnh th a 1 am i H p 


75 


A/-[(2 J R,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A' , -butyl-^'-ethyl- 

Al-( 3 - ptVi vl hen 7 vl ^ - S -m pt n vl i cnn Vi tH a 1 a m i H p 


77 


7V-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-^-(3- 

Pth VTI vlHpn7vl^-S-f 1 3-r»Ya'7n1-9-v1^-A/ ? A/'-H inrnr\\/1 i cnnVitVi q 1 omi^p 
v^lii _y iiy hj\^il£j y i j j ^ i,j uaolUI Z. y 1J"J V V Uipi<jpyiloUpillIlcll<llIllU.C 


79 


7V-[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-cyclohe^ 

f 3-pth vlHpnyvl^- AP S-HimptHvliQrinVitVialamiHf* 


81 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-^-[3- 

f cvnlonron vljiminn^hpn'Zvll-S -pthvnvl- AP T\P -rWrwnrw/] i cnnVitVi q 1 ^miHp 


83 


AA-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-5-methyl-A'',^- 

di nron vl -A/-f3-f 3-thi ien vlMipn 7 v11i<;onhtha1 ami Hp 


85 


//-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-5-(l,3-oxazol-2- 

vlVA/ 1 /V-dinronvl-AZ-r^-f tnflnnrniTiPtnvl^Hpn7vni<:nnVitli5i1jirniHf» 


87 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyi]-A^-(3-ethylbenzyl)- 

5-A")inera7in- 1 -vl^nlfonvl^- A/ 1 A/'-Hmronvl i^nnh trial a rniHp HiVi\/Hrrvr»Vi1nrir1<=> 


89 


A4(2Z?3^-3-amino-4-^ 

iodophenyl)cyclopropyl]-5-methyl-A^ 3 A^-dipropylisophthalamide 


91 


j v-L^z,y\, jo j- j-aJiiuiu-M—^j, j-uiiiuoropnenyi ^-z-nyaroxyDUiyij-iV-^ j-»y^c- 
butylbenzyl)-5-methyl-A^,A^-dipropylisophthalamide 


93 


j v-i\ < z.i\,jo)-D-<xiiiiiio-H--\D 9 j-uiiiuoropnenyi j-z-nyaroxyDutyij-yv-^j-einyiDenzyi^- 
5-(3-methylisoxazol-4-yl)-A^,A^-dipropylisophthalamide hydrochloride 


95 


* ▼ LV^"^? ^ -oiiiiiiu -*t ^ -uiiiuoropiicnyi j-z-nyaroxyDuiyij-yv-|^ i j- 
isobutylisoxazol-5-yl)cyclopropyl]-5-(l,3-oxazol-2-yl)"A^,A^- 

H mrnn vl i <;nnht rial ami Hp 


97 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^[l-(3- 

ethvlnhen vl^rvrlnnrnnvll-S-T 1 3-r»Ya , 7r*1-9-\/1^- A/ 1 A/ , _Hir*rr\r*w1i c*-\r*VitVia1 amirlp 
*- , <- 1A y ipii^iijr ij\sy\;iKjyLsjy yij j y i , j-UAdZ,ui-z-yi ^-iv ,iV -UipiupyilbOpninalalTllQc 


99 


7V 4 -[(2^,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-iV 4 -(3- 
ethylbenzyl)-6-methyl-A' 2 ,A^-dipropylpyridine-2,4-dicarboxamide 


101 


iV-[(2/?,3 1 S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]- J /V- 
(cyclopropylmethyl)-iV-(3-ethylbenzyl)-5-methyl-iV-propylisophthalamide 


103 


7/-[(2/?,3.S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]- J V-(3- 
methoxybenzyl)-5-(l,3-oxazol-2-yl)-iV^-dipropylisophthalamide 


105 




A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2- 
hydroxybutyl]-A^-[ 1 -(3- 

ethynylphenyl)cyclopropyl]-5-(l,3-oxazol-2-yl)- 
A/'^/V-dipropylisophthalamide 
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107 


HjN^^^N H 2 N 

r xf p 


AA-[(2/?,3S)-3-amino-4-(3,5-difluorophenyl)-2- 

hydroxybutyl]-5-(aminosulfonyl)-Af-(3- 

ethylbenzyl)-AP,AP-dipropylisophthalamide 


109 


o \ 


A^-[(2/? 5 35)-3-amino-4-(3,5-difluorophenyl)-2- 
hydroxybutyl]-5-methyl-Af- {3-[(lZ)-prop-l -en- 
1 -yl]benzyl} -A^A^-dipropylisophthalamide 


111 


H 

N-N 

2 HCI 

F 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2- 
hydroxybutyl]-A^-(3-ethylbenzyl)-A^,A^-dipropyl- 

f /I Tf 1>* 1 \ * 1j.11 • j 

5-(l//-pyrazol-4-yl)isophthalamide 
dihydrochloride 


113 




A^-[(2i? 3 35)-3-amino-4-(3,5-difluorophenyl)-2- 
hydroxybutyl]-N-[ 1 -(3-ethylphenyl)- 1 - 
methylethy 1] - 5 -ethyny 
dipropylisophthalamide 


115 


F X" 5 

H <5 >-Vi ^ 


A^[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2- 
hydroxybutyl]-5-methyl-iY^-dipropyl-A^-[3- 
(tri fluoromethyl )b enzyl] i sophthal ami de 


117 


F V 

>> 
•JL^f / 


N-(3-allvlbenzvD-N-\(2R 35^-3 -amino-4-G 5- 

difluorophenyl)-2-hydroxybutyl]-5-methyl- 

A^AP-dipropylisophthalamide 
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119 


o 


A^[(2/?35)-3-amino-4-(3,5-difluorophenyl)-2- 
hydroxybutyl]-iV-[ 1 -(3- 

ethylphenyl)cyclopropyl]-5-methyl-A^,AT- 
dipropylisophthalamide 


121 


^-[(2^,35)-3-amino-4-(3,5-dinuorophenyl)-2-hydroxybutyl]-A^-[l-(3- 

ethvlnhenvH- 1 -TTIPtVlvleth vIl-S-^l '3-fW5i'7n1-9-\/n_ A/* A/ 1 rlir^rr^T^/1i crAr^V»tV»ol orv-»i /-1a> 

^" i j r lyn^iiy *■) a iiit/in^icuiy ij j v 1 ?" 5 oAaz,oi-z--yi^-./v ,/v ~uipropyiisopninaiarniQe 


123 


Ar-[(2# 5 3S)-3-amino-4-(3 5 ^ 

eth vlhenzvl^-S-rn pfhvl-A/'-nrnn vliQnnVifhnl ^miHp 


125 


^-[(2/?,3^-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-[3- 
^^^iupup^iaiinuu^ucn^yij-j -iiiciiiyi-i v ,i v ~uipropyiisopninaia.rn.iQc 


127 


A^-[(2^,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-5-ethynyl-A^-[l-(3- 

t/iiiyiiy ipiiciiyi^L/yv^iopiupyij-iv ,iv -UipropyilSOpninalalTllQe 


129 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-[l-(3- 
louuuiynauAoz.ui j yi^cyciupiupyij- j-meinyi-yv ,yv -uipropyiisopntnaianiiQe 


131 


A^-[(2/?,35)-3-amino-4-(3 ) 5-difluorophenyl)-2-hydroxybutyl]-//-[3-(5-fonnyl-4- 

methv1-2-thienvl^hpn7v11-S-mpthvl- A/ 1 A/^-Hir^mr^wli cr^r»VitV»QldmiH^ 

Aiivtxijfi ^, i.iiiwiiji' ijus^iLZjy ij ^ iiiciiiyi-yv ,iv UipiupyiloUpilinaldiniUC 


133 


A^-[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]^ 
isopropylbenzyl)-A^,A^-dipropylpyridine-3 5 5-dicarboxamide 


135 


A4(2^3S)-3-amino-4-(3,5-difluor^^ 

[(methylsulfonyl)amino]benzyl}-A^,A^-dipropylisophthalamide 


137 


A^[(2/?35)-3-amino-4-(3 3 5-difluorophenyl)-2-hydroxybutyl]-^ 
ethylbenzyl)-5-methylisophthalamide 


139 


A^-[(2/?35)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-5-m 
methylbutyObenzyll-TV'^-dipropylisophthalamide 


141 


//-[(2 J R,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(biphenyl-3- 
ylmethyl)-5-methyl-^N-dipropylisophthalamide 


143 


A^-[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-[l-(3- 
ethynylpheny^cyclopropyll-S-methyl-A^^-dipropylisophthalamide 


145 


A r -[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A r -(3-ethylbenzyl)- 

5-({[2-(methylamino)ethyl]amino}sulfonyl)-A'' v Ar-dipropylisophthalamide 
hydrochloride 


147 


A4(2i?^S)-3-amino-4-(3,5^ 

isoDutylisoxazol-D-yl;cyclopropylJ-Ar,A^-dipropylisophthalamide 


149 


W,Ar-diallyl-W-[(2iU^ 
ethylbenzyl)-5-methylisophthalamide 


151 


N- [(2R,3R)-3 -amino-4-(3 , 5 -difluorophenyl)-2 -hydroxybutyl] -W-[l-(2-isobutyl- 
1^4hiazol-5-yl)cyclopropyl]-5-methy^ 


153 


A r -[(2/?3S)-3-amino-4-(3,5-difluorophenyl)-2-hydrox 
ethylphenyl)-l-methylethyl]-5-m^ 


155 


A4(2^3^-3-amino-4-(3,5-difluoropte^ 

5-{[(2-hydroxyethyl)amino]sulfonyl}-A^-propylisophthalamide 


157 


A4(2/^3S)0-amino-4-(3,5-difluoro^ 
iV,5-dimethyl-A^-propylisophthalamide 


159 


A^ 1 -[(2^^5)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]^ 
ethylbenzyl)-W 2 -(pheny^ 
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hydrochloride 



161 



M[(2/?3^-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^,A^-diethyl-A^-(3- 
ethylben2yl)-5-(l ? 3-oxazol~2-yl)isophthalamide 



163 



A^-[(2^,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^- 
[(benzylamino)carbonyl]-A^-(3-ethylbe 
propylbutyl)sulfonyl]alaninamide trifluoroacetate (salt) 



165 



167 



Aq(2#3^-3-amino-4-(3,5-difluorophe^ 

dipropyl~A^-(3-pyridin-3-ylbenzyl)isophthalamide 



A4(2#3^-3-amino-4-(3,5-difluoro^ 

A^A^-dipropylpyridine-3,5-dicarboxamide 1 -oxide 



169 



Aq(2i?,3S)-3-amino-4-(3,5-difluoro 

formyl-2-furyl)benzyl]-5-methyl-A^-propylisophthalamide 



171 



A4(2/?3S)-3 -amino-4-(3 , 5 -difluorophen 
5-(l -methyl- l//-imidazol-2-yl)-A^,A^-dipropylisophthalamide 



173 



A4(2#,3S)-3-amino-4-(3,5-difluorophen^^^ 

ethylbenzyl)-5-methylisophthalamide 



175 



177 



Aq(2/? 5 3S)-3-amino-4-(3,5-difluorop 

(ethylsulfinyljbenzyll-S-methyl-A^^-dipropylisophthalamide 
7V-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3- 
{[butyl(ethyl)amino]sulfonyl}-A^-(3-ethylbenzyl)propanamide 



179 



A4(2#,35)-3-amino-4-(3,5-difluorophen 
S-methyl-A^^-dipropylisophthalamide 



181 



183 



A4(2/?,3S)-3-amino-4-(3 5 5-difluoropte 
3-[(l -propylbutyl)sulfonyl]propanamide hydrochloride 



A4(2^3S)-3-amino-4-(3,5-difluoropte 

A^-isobutyl-A^^-dimethylisophthalamide 



185 



187 





A^-[(2/?,35)-3-amino-4-(3 5 5-difluorophenyl)-2 
hydroxybutyl]-5-methyl-A^,A^-dipropyl-A^(3- 
pyridin-2-ylbenzyl)isophthalamide 



198 
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189 


O 

&-N 

F 


A^-[(2/?,35)-3-amino-4-(3 9 5-difluorophenyl)-2- 
hydroxybutyl]-7V-(3-iodobenzyl)-2- 
[(methylsulfonyl)amino]- 1 ,3-oxazole-4- 
carboxamide 


191 


F / S ^> 

A. H 6 

o o 


Af4(2/^3iSV3-amino-4-f3 5-difluoroohenvl > i-2- 
hydroxybutyl]-5-methyl-7V- {3- 
[methy^methylsulfony^aminojbenzyl}-^ 1 ,^- 
dipropylisophthalamide 


193 


0 

II o 

h_n — ; 

F 


A^ 1 -[(2/?,35)-3-amino-4-(3 ? 5-difluorophenyl)-2- 
hydroxybutyl]-A^ rl -(3-ethylbenzyl)-A^-(3- 
phenylpropanoyl)-3-[(l- 
propylbutyl)sulfonyl]alaninamide 
trifluoroacetate (salt) 


195 


F o — 


A^-[(2/? J 35)-3-amino-4-(3,5-difluorophenyl)-2- 

hydroxybutyl]-A^-[3-(ethylsulfonyl)benzyl]-5- 

methyl-A^-dipropylisophthalamide 


197 


HQ L 

V b 


// 1 -[(2^,35)-3-amino-4-(3,5-difluorophenyl)-2- 
hydroxybutyl]-A^ 2 -[(5-chloro-2-thienyl)sulfonyl]- 
A^ 1 -C3-ethvlbenzvn-3-rn - 

propylbutyl)sulfonyl]alaninamide hydrochloride 


199 


A43-(5-acetyl-2-thienyl)benzyl]^ 
hydroxybutyl]-5-methyl-A^^V'-dipropylisophthalamide 


201 


Aq(2/^3S)-3-amino-4-(3,5-difluoropte 
(3-ethylbenzyl)-5-methylisophthalamide 


203 


A^[(2/? 5 35)^-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3^ 
3-(l ,3-oxazol-2-yl)benzamide hydrochloride 



199 
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205 


A^-[(2i? J 35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-^-(3-ethylbenzyl)- 

J\F S-fH mpth vl-AT-^-nhpnvlpthvniQnnVithaljirniH^ 

j j viiniv'iiiy i iv jjiiwiijr i winy lyldw|JillilCllCUlllUC 


207 


A^-[(2/?3^-3-amino-4-(3,5-difluorophenyl)-2-hydroxybut^^ 
dimethylisoxa^ol-4-yl)bei^ 


209 


iv LV'^" fV s JlJ / J aiiniiu -*t uiiiuuiupiiciiyi^-z-nyuroxyuu^ 
A^,5-dimethyl-AT-prop-2-yn-l-ylisophthalamide 


211 


jy j J aiimnj *t~^ j , j-uiiiuuiupiiciiyi y-z-iiyuruxyuuiyij-iV -cinyi-yv-t j- 

ethylbenzyl)-A^,5-dimethylisophthalamide 


213 


~> L\L\■^'■' V >*^' L, / *^ dimnu ~*t tiiiiuuiupiiciiyi i-z-iiyuroAyDiiiyij | j- 

[(dipropylamino)carbonyl]-5-methylbenzoyl}amino)meth 

di m eth vl carbarn atp 

viiiiivin y i veil U/ Cll i icilv 


215 


A^4(2^35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybuty 
ethylbenzyl)-A^,5-dimethylisophthalamide 


217 


iv l^z,zv 5 j>o^ j-d-inniu-M—^j, j uiiiuoropncnyi^-z-nyuroxyDUiyij-7v -^5^c-Dutyi^-yv- 
(3-ethylbenzyl)-5-methyl-7V t -propylisophthalamide 


219 


A/-fY9/? 3i^-3-arnirtn-4-f ^ S -H i fl i i nrrm Vi \/l 9 Vi\/HrnY\4Mit\/11 ^ m&tlwA AT l"7 /'/I 
J ' \.\*' 1 ^y JkJ J oiiimu *t ^j, j-uiiiuuiupiiciiyi > /-z,-iiyuroAyDUiyij- 3-iiicinyi-iV-| ^-('t- 

methyl-2-thienyl)benzyl]-A^,A^-dipropylisophthalamide 


221 


iii^tuvi joy aiiiixiu-H-^j, j-uiiiuoropnenyij-z-nyaroxyDUiyij | j- 
[(dipropylamino)carbonyl]-5- 

metbv1ben7nv1 ^ amino^mptVivl lr>H<=»n\/l \ m*=»tVi v1r*ciriSQmcit<a 

'"viii y iisi/iiz^u y i f cuiiiiivs ^lilt/illy ijjjliciiy 1 j 1HC111 yiL/dl Ud.Illd.lC 


223 


A4(2^3S)-3-ajnino-2-h^ 

uipiupj'i iV ^li lllUUI*Jlllwlliyi^UCllZ«yiJloUpilLIld.laJIllCJ.C 


225 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 

A/* f\P-c\ i l ^ohi 1 1 vl - S -m ptVi v1 i Qnnhtli q 1 ami H <=» 


227 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 

AT 5 -dim eth vl-A/ l -r9-nvHdin-9-v1pthvl^iQnt^hthp1arniH<=» 


229 


A r -[(2i?,3iS)-3-a^ino-4-(3-fluoro-5-hydroxyphen 

methox vben 7v1 VS-m eth vl- AT /V'-Hinrnnvli Qr^r* Vitrei QrYiirf*=* Vi\/Hrr*r»Vi1nriH^ 


231 


A^ , -[(2^35)-3-amino-4-(3-chloro-5-fluorophenyl)-2-i^ 
methoxybenzyO-A^^-dipropylbenzene- 1 ,3 ,5-tricarboxamide 


233 


A4(2^,3S>3-amino-4-(3,5-difl^^ 
iodobenzyl)-3-(pyirolidin-l-ylcarbonyl)berizamide 


235 


S-oxo-D-prolyl-Af 1 -^^ 

V^3-ethylbenzyl)-3-[(l-propylbutyl)sulfonyllalaninamide hydrochloride 


237 


HQ. 0 y^>r/F 3 C 
F H 2 N \^v^N 0 2 




239 


F r S~ 

h 2 n -^f N ^Qr^ 

H OH 


A^-[(2/?,35')-3-amino-4-(3,5-difluorophenyl)-2- 
hydrox ybutyl] - 5 -methyl- A^TV-dipropyl-N-^ - 
pyridin-4-ylbenzyl)isophthalamide 



200 
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241 


! \ 

F 0~ S ^ N 

F ^f h 

° I! 


AA-[(2/? 5 35)-3-amino-4-(3,5-difluorophenyl)-2» 
hydroxybutyl]-N- {3- 

[(dimethylamino)sulfonyl]benzyl}-5-methyl- 
A^-dipropylisophthalamide 


243 




A^-[(2/? > 35)-3-amino-4-(3,5-difluorophenyl)-2- 
hvdroxvbutvll-A/-f6-rnethoxv-1 9 14- 

tetrahydronaphthalen-l-yO-S-methyl-A^,// 1 - 
dipropylisophthalamide 


245 


N 4(2/?3^-3-amino-4-(3,5-difluorophenvlV2-hvdroxvbutvll-7^ l -n- 1 
ethylbenzyl)-jV 2 -(phenylacetyl)-3-[(l -propylbutyl)sulfonyl]alaninamide 


247 


A4(2/?3S>3-amino-4-(3,5-difluoropte 
ylcarbonyn-A^CS-ethylbenzyD-S-methvlbenzamide 


249 


methyl {3-[([(2i? 5 35)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]{3- 
! [(dipropylamino)carbonyl]-5-methylbenzoyl} amino)methyl] phenyl} carbamate 


! 251 


S-oxo-L-prolvl-A^'-r^i? 3iSV3-amino-4-n 5-difluoronhpnvn-?-VivHrr»Yvhnt\/n i 
V -(3 -ethylbenzyl)-3 - [( 1 -propylbutyl)sulfonyl] alaninamide hydrochloride 


253 


A4(2#3S)-3-amino-4-(3,5-diflu^^^ 

N-isobutyl-5-methylisophthalamide | 


255 


4-[[(2/?,35)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl](3- 

ethylbenzyl)amino]-4-oxo-3-{[(l-propylbutyl)sulfonyl]methyl}butanoic acid 
trifluoroacetate (salt) 


257 


A4(2#3S)-3-amino-4-(3,5-difluoro^ 

3-[methyl(methylsulfonyl)amino]benzamide | 


258 


(17?,25)-2-amino-3-(3 5 5-difluorophenyl)- 1 - {[(3- 

ethylbenzyl)amino]methyl} propyl 3- {[ethyl(isopropyl)amino]carbonyl} -5- 
methylbenzoate | 


260 


(li?,25)-2»amino-l- {[(3-methoxybenzyl)amino]methyl}-3-(2-thienyl)propyl 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate | 


262 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl 3- {[(2- 

hydroxyethyl)(propyl)amino]sulfonyl}propanoate | 


264 


(l/? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3- {[isopropyl(methyl)amino]carbonyl} -5- 
methylbenzoate 


266 


(17?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 2-[(methylsulfonyl)amino]- 1 ,3-thiazole-4- 
carboxylate | 


268 


(l/J^^^-amino-S-CS^-difluorophenyO-l-ICCS- 

ethylbenzyl)amino]methyl} propyl 3-{[allyl(cyclopentyl)amino]carbonyl}-5- 
methylbenzoate | 



201 
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270 


H 2 N ^A^N ^kjl^ 
F ° 




272 


F 

o o 


(17?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino] methyl } propyl 3 - [(3 - 
methylbutyl)sulfonyl]propanoate 


274 


F 

H I H ^ 


(l/? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-({[3- 
(5-methyl-2- 

thienyl)benzyl]amino}methyl)propyl 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate 


276 


/ 

o 

H 2 N^J o 

1 


(l/?,25)-2-amino-l-{[(3- 
methoxybenzyl)amino]methyl}-3-(3- 
meinoxypnenyi jpropyi 3-^aminocarbonyl)-!)- 
[(dipropylamino)carbonyljbenzoate 


278 


(l^^^-amino-S-CS^-difluorophenyO-l^ECl- 
methylhexyl)amino]methyl}propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


280 


( 1 tf,2iS)-2-amino- 1 -( { [ 1 -(aminocarbony l)cyclohexyl] amino } methyl)-3 -(3 , 5 - 
difluorophenyl)propy 1 3 - [(dipropylamino)carbony 1] -5 -methylbenzoate 


282 


( 1 tf,2S)-2-amino-3 -(3 ,5 -difluorophenyl)- 1 - { [(2£>hex-2-en- 1 - 
ylamino]methyl}propyl 3-[(dipropylamino)carbonyll-5-methylbenzoate 


284 


(l/? 5 25)"2-amino-3-(4-fluorophenyl)-l-{[(3- 

methoxybenzyl)amino]methyl}propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


286 


(l^^^^-amino-S^^-difluorophenyl)-!^^- 
ethylbenzyl)aminolmethyl}propyl 3-hydroxyisoxazole-5-carboxylate 


288 


(li? 5 2^-2-amino-3-(3,5-difluorophenyl)-l-[({34(l£)-hex-l-en-l- 
yl]benzyl}amino)methyl]propyl 3-[(dipropylamino)carbonyl]-5-methylbenzoate 
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290 


(\R 2.SV2-amino-3-f3 5-Hifliinrnnhenvn.l -l\CK. 

ethylbenzyl)amino]methyl}propyl 3-[(isopropylamino)carbonyl]-5- 
methylbenzoate 


292 

Am S Am 


yn\ 9 ^,kj ) aiiiiiiu i iiicuiuAyuciiz.yi ^oniinojrncinyi / - j-^z-inienyi jpropyi 
(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate 


294 


(\R 2iS^-2-amino-3-n 5-difliiornnhenv1V1-4Tr*- 

^ i j j Am cuiiuiu ~j ^ j j j uiiiuuiuuiivii yi /ill I J 

iodobenzyl)amino]methyl} propyl [3-(2-amino-2-oxoethoxy)phenyl]acetate 


296 

Am S \J 


(\R 2£V2-amino-Vn-hrnrnnnhenv1 > U1 -/IV* 

yi.i\ 9 4.Ljj £m cxiiimyj j LJ1 vJlllU|JIlCIiy 1 J 1 111-' - 

methoxybenzyl)amino] methyl} propyl 3-[(dipropylamino)carbonyl]-5- 
methvlben7oate 

111WU1 j IUvIUjVUIV 


298 


(ltf,2S)-2-amino-3-(3 5 5-diflu 

3-fY dinroDvlaminn^carHnn vll-S-mpfVi vlKpn-ynjiti 3 


300 


(ltf,2iS)-2-amino-3-(3,5-difluorop 

yl)benzyl] amino } methyl)propy 1 3 - [(dipropylamino)carbonyl] -5 -methylbenzoate 


302 

\J 


yii\,t*Ljj Zm aiiiinu j \-s,-> uiiiuuiupiiciiyi^- 1 \[j \Z, m noxypynmiQin- 
yl)benzyl] amino} methyl)propyl 3 - [(dipropylamino)carbonyl]-5 -methylbenzoate 


304 


( l£,2S)-2-amino-3 -(3 ,5-difluorophenyl)- 1 - { [(3- 

ethvlbenzvl^amitiolrnpthvl \ nrnnvl ^ -f 9 -F»tV»\/1hi lt^nrw/l ^Kpn^natp 

wuijf iKj\m/ii£jj ijaiiiiiivj jint^uiy i j |Ji Kjjjy i j~^z.~CUiy lULAlalluyi JDCIl/iOd.lC 


306 


(l/?,2iS)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-[(4-hydroxypiperidin-l-yl)carbonyl]-5> 

methvlhenznatp 

uivui y iu i/i iz^uaiv*' 


308 


(l/? 3 2 4 S)-2-amino-3-(3-bromophenyl)-l-{[(3- 
methoxybenzyl)amino]methyl}propyl 3-(aminocarbonyl)-5- 
[(dipropylamino)carbonyl]benzoate 


310 


(l/? 5 2iS)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

iodobenzyl)amino]methy 1 } propyl 4- [2'-(aminocarbonyl)biphenyl-4-yl] -4- 
oxobutanoate 


312 


F 

O 

o r 

H 2 N ' 




314 


F 


(l/?,2iS)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl 3-[(3- 
hydroxypiperidin-l-yl)carbonyl]-5- 
methylbenzoate 








OH 1 
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o y / 

H P Hj 

" !N H- N )■% 

F 


(l^^^-amino-S-CS^-difluorophenyO-l-l^- 
hydroxy- 1 -phenylpropyl)amino]methyl}propyl 
3-[(dipropylamino)carbonyl]-5-methylbenzoate 


318 


F 

A 


n/?.2iS r )-2-amino-3-f3 5-difluoronhenvl^-l -ITH- 
ethylbenzyl)amino]methyl}propyl 3-{[[2- 
(dimethylamino)ethyl](ethyl)amino]carbonyl}- 
5 -methylbenzoate 


320 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 4-methyl-4//,6//-pyrrolo[ 1 ,2- 
[4, 1 ]benzoxazepine-4-carboxylate 


322 


(l/?,25)-2-amino-3-(3 3 5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl (5-acetyl-2-thienyl)acetate 


324 


(li?,25)-2-amino-3-(3,5-dichlorophenyl)-l-{[(3- 
methoxybenzyl)amino]methyl}propyl 3-(aminocarbonyl)-5- 
[(dipropylamino)carbonyl]benzoate 


326 


(l/?,25)-2-amino-3-(3 ? 5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl 3-[(diisopropylamino)carbonyl]-5- 
methylbenzoate 


328 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino] methyl} propyl 3-[(methylsulfonyl)amino]benzoate 


330 


(l/? J 25)-2-amino-3-(4-chlorophenyl)-l-{[(3- 
methoxybenzyl)amino]methyl}propyl 3-(aminocarbonyl)-5- 
[(dipropylamino)carbonyl]benzoate 


332 


( 1 /?,25)-2-amino-3 -(3 ,5 -difluorophenyl)- 1 - {[(3 - 

iodobenzyl)amino]methyl} propyl [4-(2-oxopyrrolidin-l-yl)phenyl] acetate 


334 


(li?,25)-2-amino-3-(3-chloro-5-fluorophenyl)-l-{[(3- 

methoxybenzyl)amino]methyl}propyl 3-[(dipropylamino)sulfonyl]propanoate 


336 


(l/?,25)-2-amino-3-(3-chloro-5-fluorophenyl)-l-{[(3- 
methylbutyl)amino]methyl}propyl 3-(aminocarbonyl)-5- 
[(dipropylamino)carbonyl]benzoate 
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338 


o o ° 




340 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 3- {[(1 -methyl- l//-imidazol-4- 
yl)sulfonyl] amino } benzoate trihydrochloride 




(l/? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-[(pentylamino)methyllprop 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate 


344 


(l/? 5 25 r )-2-amino-3-(4-fluorophenyl)-l-{[(3- 
methoxybenzyl)amino]methyl}propyl 3-(aminocarbonyl)-5- 
[(dipropylamino)carbonyl]benzoate 


346 


( 1 /?,2S)-2-amino- 1 - [(benzylamino)methyl] -3 -(3 -chloro-5 - fluorophenyl)propyl 3 - 
[(dipropylamino)carbonyl]-5-methylbenzoate 


348 


(li? 3 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 3-{[cyclohexyl(ethyl)amino]carbonyl}-5- 
methylbenzoate 


350 


(l/? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-({[2-({[(2,4- 
difluorophenyl)amino]carbonyl}oxy)ethyl]amino}methyl)propyl 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate 


352 


(liJ^^-amino-S-CS^-difluorophenyO-l-ftCS- 

ethylbenzyl)amino]methyl} propyl 3- {[(25)-2-(methoxymethyl)pyrrolidin-l - 
yl]carbonyl} -5-methylbenzoate hydrochloride 


354 


(l^,25)-2-amino-3-(3-fluoro-4-methylphenyl)-l-{[(3- 
methoxybenzyl)amino]methyl}propyl 3-(aminocarbonyl)-5- 
[(dipropylamino)carbonyl]benzoate 


356 
*j >j \j 


(l/? 3 2iS)-2-amino-3-(3-bromophenyl)-l-{[(3-methylbutyl)amino]methyl}propyl 
3-(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate 


358 


(17?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 2 5 8-dimethylquinoline-3-carboxylate 


360 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(6- 
hydroxyhexyl)amino]methyl} propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


362 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[(27?)-2- 
hydroxypropyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


364 


( 1 ^ 5 25)-2-amino- 1 - { [(3 -methoxybenzyl)amino] methyl } -3 -phenylpropyl 3 - [( 1 - 
propylbutyl)sulfonyl]propanoate 


366 


(li? J 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino] methyl} propyl 3 - {[(2-hydroxy- 1,1- 
dimethylethy l)amino] sulfonyl } benzoate 


368 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(4- 
phenylbutyl)amino]methyl} propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 
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370 


iodobenzyl)amino]methyl} propyl 7-(l//-imidazol-l-yl)-5,6-dihydronaphthalene- 
2-carboxylate 


372 


ethylbenzyl)amino]methyl}propyl 3-(acetylamino)-4-methylbenzoate 


374 


V. i/vj-^o^ -z, -cuiiiiiu- 1 \^-^aiiiint)suiionyi jeinyijamino jmeinyi )~ .j-^j, j- 
difluorophenyl)propyl 3-[(dipropylamino)carbonyl]-5-methylbenzoate 


376 


(ethylthio)ethyl] amino }methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


378 


V i jvj^o^ -z. -diiiiiiu- j-cycaonexyi- 1 - \L^j-meinoxyDenzyi jaminojmetnyi /propyl 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate 


380 


^i/v,zoy-z-d.mirio- 1 - \[Dcnzyi^cyanoiTieinyi jaminojmetnyi/ -J-^J, j- 
difluorophenyl)propyl 3-[(dipropylamino)carbonyl]-5-methylbenzoate 


382 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(2- 

iiyuruAypropyi^dminojmeinyi| propyl ->-[^aipropyi amino jcaroonylj-!)- 
methylbenzoate 


384 


(l^^^^-amino-l-ftCS-butoxypropy^aminolmethylj-S^S^- 
difluorophenyl)propyl 3 -[(dipropylamino)carbonyl]-5 -methylbenzoate 


386 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-{[2-(2-hydroxyethyl)piperidin-l- 
yljcarbonyl} -5 -methylbenzoate 


388 


>Y 

°^9 H 

Spr F 0 

F 




390 


0 a, J 

H 2 N^-"| 

A 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl 3-(l-hydroxy- 
2-propylpentyl)benzoate 
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1 392 


1 Cl \ 

h vP~ 

/ — ( O 
/ — NH t>-Y 

! — nh 2 

N — \ 


(l^^^^-amino-l-tCbenzylamino^ethylj-S^S- 
chloro-5-fluorophenyl)propyl 3- 
(aminocarbonyl)-5- 
[(dipropylamino)carbonyl]benzoate 






1 394 

* 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 4-[(methylsulfonyl)amino]butanoate 
) trifluoroacetate 


1 396 


(l/?,2,S)-2-amino-l-({[3-(l-be^ 

difluorophenyl)propyl 3-[(dipropylamino)carbonyl]-5-methylbenzoate 


398 


(17? 5 25)-2-amino-3-(3 ? 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-(benzyloxy)isoxazole-5-carboxylate 


400 


(l/?,25)-2-amino-l-{[(cyclopropylmethyl)amino]methyl}-3-(3,5- 
difluorophenyl)propyl A^-[(benzyloxy)carbonyl]-3-[(l- 
propylbutyl)sulfonyl]alaninate trifluoroacetate 


402 


F 

0 H^ Q H U 

H 2 N 




i 404 


(li? 5 25)-2-amino-3-(3,5-difluorophenyl).l-{[(3- 
ethylbenzyl)aminolmethyl} propyl 5-(l//-pyrazoM-yl)pentanoate 


406 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl l-(2-flirylmethyl)-5-oxopyrrolidine-3- 
carboxylate 


408 


( 1 i?,2iS)-2-amino- 1 - { [(3 -methoxybenzyl)amino] methyl } -3 -phenylpropyl 2- 
ethylhexanoate hydrochloride 


410 


( 1 ,2S)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - { [(5- 
hydroxypentyl)amino]methyl}propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


412 


(l/?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

methoxybenzyl)amino]methyl}propyl 3-[(dipropylamino)carbonyl]piperidine-l- 
carboxylate 


414 


(l/? ? 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

methoxybenzyl)amino]methyl} propyl 3-[(diethylamino)carbonyl]piperidine-l- 
carboxylate 


416 1 


( 1 /?,25)-2-amino-3 -(pentafluorophenyl)- 1 -( { [3 - 
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(trifluoromethyl)benzyl]amino}methyl)propyl 3-bromo-5- 
[(dipropylamino)carbonyl]benzoate 


418 


( 1 7?,25)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - { [(3- 

ethylbenzyl)amino]methyl}propyl 4-[(methylsulfonyl)aminolbenzoate 


420 


A 

1 o ° 




422 


(l/?,25)-2-amino-3-(3-bromophenyl)-l-{[(3- 

methoxybenzyl)amino]methyl} propyl 3-[(dipropylamino)sulfonyl]propanoate 


424 


(l/?,25)-2-amino-l - {[(3-methoxybenzyl)amino]methyl}-3-(2-thienyl)propyl 3- 
[(dipropylamino)sulfonyl]propanoate 


426 


(li?,25)-2-amino-3-(3,5-difluorophenyl)- 1 - { [(3- 
ethoxypropyl)amino]methyl} propyl 3-[(dipropylamino)carbonyl]-5- 
' methylbenzoate 


428 


(l/?,25)-2-amino-l-[(benzylamino)methyl]-3-(2-thienyl)propyl 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate 


430 


-A- ; 

0 H C 
7 CT^NH 

F 




432 


(lJ? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 2-hydroxy-4-(phenylsulfonyl)butanoate 
hydrochloride 


434 


(l^^^^-amino-S-CS^-dichlorophenyO-l-lfCS- 
methylbutyl)amino]methyl}propyl 3-(aminocarbonyl)-5- 
[(dipropylamino)carbonyl]benzoate 


436 


(17?,25)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-[3- 
(trifluoromethoxy)phenyl]propyl 3-(aminocarbonyl)-5- 
[(dipropylamino)carbonyl]benzoate 


259 


A4(2*3^-3-amino-4-(3,5-difluorophen^^^ 
ethylbenzyl)-A^-isopropyl-5-methylisophthalamide 


261 


Aq(2/U^-3-amino-2-hydroxy-4-(2-thie^ 
methyl-A^,A^-dipropylisophthalamide 


263 


A4(2*3S>3-amino-4-(3,5-di 

3-{[(2-hydroxyethyl)(propy])amino]sulfonyl}propanamide 


265 


A4(2/^3S>3-amino-4-(3,5-difluorophen^^^ 
A/Msopropyl-A^5-dimethylisophthalamide 
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1 267 


1 A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 
2-[(methylsulfonyl)amino]-l,3-thiazole-4-carboxamide | 


269 


A^-allyl-AT-[(2/?,35)-3-amino-4-(3 ) 5-difluorophenyl)-2-hydroxybutyl]-A^- 
cyclopentyl-A/'-(3-ethylbenzyl)-5-methylisophthalamide | 


271 


// s ^ N o 

H 2 N V >^N 
1 CF 3 A 0 




273 


A r -[(2/?,3,S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 

j> i\j iiiCiiiyiuuiyi^bUllunyiJpropananilQe j 


275 


| A4(2#3^-3-amino-4-(3,5-difluoro^ 
uicuiyi z,-uiiciiyijociizyij-iv ,yv -aipropyiisopntnaiamiae | 


277 


N 1 -[(2/?,35)-3-amino-2-hydroxy-4-(3-methoxyphenyl)butyl]-A rl -(3- 
i iiicuiuAyuciiicyi^-iv >iy -uipropyiDenzene-i,j,D-incarDOxarniclc | 


279 


A^^(2i?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-5-m 
iiicuiyiiicAyi^-iv ,iv -uipropyiisopninaiarniQe | 


281 


A4 1 -(aminocarbonyl)cyclohe^^ 

hydroxybutyl]-5-methyl-A^,A^-diproDvlisophthalamide 1 


283 


A4(2i?3S)0-amino-4-(3,5-d^^ 

1 -yl] -5 -methyl-A^,A^-dipropylisophthalamide | 


285 


Aq(2/^3S)-3-amino-4-(4-fluoropte^ 

5 -methy jY-diprop yli sophthalamide | 


287 


A^-[(2i?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A r -(3-ethylbe 
3-hydroxyisoxazole-5-carboxamide | 


289 


A4(2#3S)-3-amino-4-(3^ 

en- 1 -yl]benzyl } -5-methyl-A^-dipropylisophthalamide | 


291 


A4(2/U^-3-amino-4-(3,5-difluoroph^ 

A^-isopropyl-5-methylisophthalamide | 


293 


AT 1 -[(2/?^S)-3-amino-2-hydro 

Af 3 // 3 -dipropylbenzene-l ,3,5-tricarboxamide | 


295 


2-(3-{2-[[(2^ 5 35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 
iodobenzyl)amino] -2-oxoethyl } phenoxy)acetamide | 


297 


A4(2*,3S)-3-amino-4-(3-bromo 

5-methyl-A^-dipropylisophthalamide | 


299 


AA-[(2^3S)-3-amino-4-(3,5-difluoro^^ 

methyl-A^ 5 A^-dipropylisophthalamide | 


301 


A^[(2/?,35)-3-amino-4-(3 3 5-difluorophenyl)-2-hydroxybutyl]-A^[3-(6^ 
methoxypyridin-3-yl)benzyl]-5-methyl-A^,A^-dipropylisophthalamide 


303 


A4(2/?^S)-3-amino-4-(3,5-difluoro^^ 

dimethoxypyrimidin-5-yl)benzyl]-^^ | 
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A4(2#,3S)-3-amino-4-(3,5-diflu^^^ 
3-(2-ethylbutanoyl)benzamide 



A4(27?,3S>3-amino-4-(3,5-difluoro^ 

3-[(4-hydroxypiperidin-l -yl)carbonyl]-5-methylbenzamide 

N -[(2^3S)-3-ami^ 

methoxybenzyl)^ 3 // 3 -dipropylbenzene- 1 3,5-tricarboxamide 

(l/e^^^-amino^-CS^-difluorophenyO-l-ltCS- 

iodobenzyl)amino]methyl}propyl 4-[2'-(aminocarbonyl)biphenyl-4-yl]-4- 
oxobutanoate 

1 - (3-{[[(2/?3^-3-amino-4»(3,5-difluorophenyl)-2-hydroxybutyl](3- 

ethylbenzyl)amino]carbonyl}-5-methylbenzoyl)-L-prolinamide 

A4(2^3^-3-amino-4-(3,5-difluoropte^ 

3- [(3-hydroxypiperidin-l-yl)carbonyl]>5-methylbenzamide 

A4(2tf3^-3-amino-4-(3,5-difluoropte^^ 

phenylpropylj-S-methyl-A^^-dipropylisophthalamide 

A4(27?,3S)-3-amino-4-(3,5-difluoro^ 

(dimethylamino)ethyll-A^e^ 

A4(2#3S)-3-amino-4-(3,5-difluoroph^^ 

4- methyl-4//,6#-pyrrolo[l,^^^ 

2- (5-acetyl-2-thienyl)^ 

hydroxybutyl]-//-(3-ethylbenzyl)acetamide 

A rl 4(2i?,3 i S)-3-amino-4-(3,5-dichlorophenyl)-2-hydroxybutyl]-V-(3 

methoxybenzylj-A^^-dipropylbenzene- 1 ,3,5-tricarboxamide 

A4(2^3S)-3-amino-4-(3,5-difluoroph^ 

A^N-diisopropyl-S-methylisophthalamide 

A^[(27?^5)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A r -(3 

3- [(methylsulfonyl)amino]benzamide 

V-[(2i?3xS)-3-amino-4-(4-chlorophenyl)-2-hydroxybutyl]-A^ l -(3- 
methoxybenzyl)-A^\A^ 3 --dipropylbenzene-l,3 > 5-tricarboxamide 

A^-[(2/?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^(3-iodobenzy^ 

2>[4-(2-oxopyrrolidin-l-yl)phenyl]acetamide 

N- [(2R 9 3S)-3 -amino-4-(3 -chloro-5 -fluorophenyl) -2-hydroxybutyl] -3 - 



[(dipropylamino)sulfonyl]-A^-(3-methoxybenzyl)propanarnide 

A^-[(2/?^S)-3-amino-4-(3-chlo^ 

methylbutyQ-^^-dipropylbenzene^l^^-tr icarboxamide 

r= '. I — 
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341 


HQ Jh=zo 

HCI HCI HCI 


A^-[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2- 
hydroxybutyl]-//-(3-ethylbenzyl)-3-{[(l-methyl- 
l//-imidazol-4-yl)sulfonyl]amino}benzamide 
trihydrochloride 


343 


HQ /=0 
F 


A^-[(27?,35)-3-amino-4-(3,5-difluorophenyl)-2- 

hydroxybutylJ-S-methyl-A^pentyl-A^,^/ 1 - 

dipropylisophthalamide 


345 


^-[(2i?35)-3-amino-4-(4-fluorophenyl)-2-hydroxybutyl]-A^ 1 -(3- 
methoxybenzyl^A^A^-dipropylbenzene- 1 ,3,5-tricarboxamide 


347 


N-[(2/^3S)-3-amino-4-(3-chloro-5-fto^ 
methyl-A^N-dipropylisophthalamide 


349 


A4(2/?3S)-3-amino-4-(3,5-difluoro^ 
ethyl-A^(3-ethylbenzyl)-5-methylisophthalamide 


351 


2-([(2^,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]{3- 
[(dipropylamino)carbonyl]-5-methylbenzoyl} amino)ethyl (2,4- 
difluorophenyl)carbamate 


j ~j j 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethy^ 
3 - { [(2S)-2-(methoxymethyl)pyrro lidin- 1 -yl]carbonyl } -5 -methylbenzamide 
hydrochloride 


355 


A^ 1 -[(2/?,35)-3-amino-4-(3-fluoro-4-methylphenyl)-2-hydroxybutyl]-A^ l -(3- 
methoxybenzyl)-A^ 3 5 A^ 3 -dipropylbenzene- 1 ,3 ,5-tricarboxamide 


357 


A^ i -[(2/?35)-3-amino-4-(3-bromophenyl)-2-hydroxybutyl]-A^ 1 -(3-me^ 
A^jA^-dipropylbenzene-l^^S-tricarboxamide 


359 


Aq(2#,3S)-3-amino-4-(3,5-difluo^ 
2,8-dimethylquinoline-3-carboxamide 


361 


A^-[(27?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-iV-(6- 
hydroxyhexyO-S-methyl-A^^/V-dipropylisophthalamide 


363 


A^-[(2^35)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-A^-[(2/?)-2- 
hydroxypropylJ-S-methyl-TV'^-dipropylisophthalamide 


365 


A4(2/?,3S)-3-amino-2-hydroxy-4-pheny^ 
propylbutyl)sulfonyl]propanamide 


367 


A4(2/?,3S)-3-amino-4-(3,5-dif^ 

3- {[(2-hydroxy-l , 1 -dimethylethyl)amino]sulfonyl}benzamide 


369 


A4(2^3S)-3-amino-4-(3,5-difluorophe^^ 
phenylbutyl)-A^-dipropylisophthalamide 
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371 


^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-7-(l//-imidazol-l- 

vH-TV-f 3-iodobenzvlV5 6-dih vdrnnanhthalene-9-rarHovamiHp 


373 


3-(acetylamino)-A4(2i?3S>^ 

(3 -eth vlbenz vn-4-methvlbenz amide 


375 


A^4(2/?35)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-M[2- 
(aminosulfonyl)ethyl]-5-methyl-A^,A^-dipropylisophthalamide 


377 


AT-[(2/? J 35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-[2- 
(ethylthio)ethyl]-5-methyl-7V l ^V , -dipropylisophthalamide 


379 


A4(2^3S)-3-amino-4-cyclohexyl-2-hydro^ 
methyl -A^,A^-dipropylisophthalamide 


381 


> 

F 




383 


ho y 

v 

F 


A^-[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2- 
hydroxybutyl]-iV-(2-hydroxypropyl)-5-methyl- 
A^N-dipropylisophthalamide 


385 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2'hydroxybutyl]-A^-(3- 
butoxypropyO-S-methyl-A^^-dipropylisophthalamide 


387 


A^-[(2/?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl^ 
3-{[2-(2-hydroxyethyl)piperidin-l-yl]carbonyl}-5-methylbenzamide 


389 


methyl A^-[(2/? J 35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]^{3- 
[(dipropylamino)carbonyl]-5-methylbenzoyl}-jS-alaninate 


391 


A4(2^3S>3-amino-4-(3,5-difluo^^ 
3-(l-hydroxy-2-propylpentyl)benzamide 


393 


A^-[(2#3S)-3-amino-4-(3-chloro-^^ 
A^ 3 ,A^ 3 -dipropylbenzene-l,3,5-tricarboxamide 


395 


A4(2^3S)-3-amino-4-(3,5-difluorop 

4-[(methylsulfonyl)amino]butanamide trifluoroacetate (salt) 


397 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-[3-(l- 
benzothien^-yObenzyn-S^methyl-A^^-dipropylisophthalamide 


399 


A^4(2i?3^-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3-(benzyloxy)-A^- 
(3-ethylbenzyl)isoxazole-5-carboxamide 
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401 


O.NH 0 0 




403 


l-(3-{[[(2^,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 
ethylbenzyl)amino]carbonyl}-5-methylbenzoyl)-D-prolinamide 


405 


A4(2/?35)-3-amino-4-(3,5-diflu 
5 -( 1 //-pyrazol- 1 -yl)pentanamide 


407 


A4(2#3S>3-amino-4-(3,5-difluoropte 
l-(2-furylmethyl)-5-oxopyrrolidine-3-carboxamide 


409 


AT-[(2i? ? 35)-3-amino-2-hydroxy-4-phenylbutyl]«2-ethyl-A^-(3- 
methoxybenzyl)hexanamide hydrochloride 


411 


A^-[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(5- 
hydroxypentyO-S-methyl-A/'^-dipropylisophthalamide 


413 


A^ 1 -[(2i?,3,S)-3-amino-4-(3 ? 5-difluorophenyl)-2-hydroxybutyl]-A^ 1 -(3- 
methoxybenzyl)-A^ 3 ? A^ 3 -dipropylpiperidine-l,3-dicarboxamide 


415 


A^(2;U^-3-amino-4<3,5-difluoroph^ 
(3-methoxybenzyl)piperidine- 1 ,3-dicarboxamide 


417 


A^-[(2i?3^-3-amino-2-hydroxy-4-(pentafluorophenyl)butyl]-5-bromo-A^ 5 ^ 
dipropyl-A^[3-(trifluoromethyl)benzyl]isophthalamide 


419 


A4(2/?3^-3 -amino-4-(3 , 5 -difluoro 
4-[(methylsulfonyl)amino]benzamide 


421 


A 
H2N / vxy^ 

HO Uo 




423 


OH 1 

1 


A^-[(2i? 5 35)-3-amino-4-(3-bromophenyl)-2- 

hydroxybutyl]-3-[(dipropylamino)sulfonyl]-A^ 

(3-methoxybenzyl)propanamide 


425 


A^-[(2/?3^-3-amino~2-hydroxy-4-(2-thienyl)butyl]-3-[(dipropylamino)sulfonyl]- 
A^-(3-methoxybenzyl)propanamide 


427 


A r -[(2/?3S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-iV-(3- 
ethoxypropyl)-5-methyl-A/ , ,iV , -dipropylisophthalamide 


429 


A4(27US>3-amino-2-hydroxy-4-(2^ 
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1 dipropylisophthalamide 


431 


° OH ( S 
7 O^NH 
F 




433 


A4(2^,3S)-3-amino-4-(3,5-difluoropheny 
2-hydroxy-4-(phenylsulfonyl)butanamide hydrochloride 


435 


A^ 1 -[(2i? ? 35)-3-amino-4-(3,5-dichlorophenyl)-2-hydroxybutyl]-// , -(3- 
methylbutyl)-A^ 3 ,A^ 3 -dipropylbenzene-l ,3,5-tricarboxamide 


437 


A^ I -{(2/?,35)-3-amino-2-hydroxy-4-[3-(trifluoromethoxy)phenyl]butyl}^ 
methoxybenzyl)-AA 3 ,A^ 3 -dipropylbenzene- 1 5 3 ,5-tricarboxamide 


438 


(li? 5 25)-2-amino-3-(3 ? 5-difluorophenyl)-l-{[(3,3- 
dimethylbutyl)amino]methyl}propyl 3-[(dipropylamino)carbonyl]-5- 
1 methylbenzoate 


440 


(l/? 5 25)-2-amino-l-[(benzylamino)methyl]-3-(3-bromophenyl)propyl 3- 
(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate 


442 


(li?,25)-2-amino-3-(3-chloro-5-fluorophenyl)-l-{[(3- 
methylbutyl)amino]methyl} propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


444 


y 




446 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(l,3- 
diphenylpropyl)amino]methyl}propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


448 


(l/?,25)-2-amino-3-(3,5-difluorophenyl>l-({[(15)-l- 
(hydroxymethyl)propyl] amino } methyl)propyl 3 - 
[(dipropylamino)carbonyl]benzoate 


450 


( 1 /?,25)-2-amino-3 -(3 , 5 -di fluorophenyl)- 1 -( { [(35)-2-oxoazepan-3 - 

yl] amino }methyl)propyl 3-[(dipropylamino)carbonyll-5-methylbenzoate 


452 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 5-(cyclohexylamino)-5-oxopentanoate 


454 


( 1 /?,2S)-2-amino- 1 - { [(3 -methoxybenzyl)amino] methyl } -3 -(3 - 
methylphenyl)propyl 3-(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate 


456 


(l/?,25)-2-amino-3-(3,5-difluorophenyl>l-{[(3- 

ethylbenzyl)amino]methyl}propyl Aq(2-propylpentyl)sulfonyl]- 0 -alaninate 
trifluoroacetate 
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458 


cAg H ^ 

XT 

F HCI 

HCI 


( 1 /?,2S>2-amino-3 -(3 ,5 -difluorophenyl)- 
1 - { [(3 -ethylbenzy l)amino] methyl } propyl 
3-(l ,3-thiazol-2-yl)benzoate 
dihydrochloride 


460 


! 1 


(l/?,25)-2-amino-3-(2-furyl)-l-{[(3- 
methoxybenzyl)amino]methyl}propyl 3- 
r(dipropvlamino)carbonvll-5- 
methylbenzoate 


HOZ 


(l^ 5 25)-2-amino-3-(3,5-difluorophenyl)-l-[({3- 
[methyl(phenyl)amino]propyl}amino)methyl]propyl 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate 




(l/?,2S)-2-amino- 1 - {[(3-methoxybenzyl)amino]methyl} -3-(4- 
methylphenyl)propyl 3-(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate 


466 


(lTe^^^-amino-SKS^-difluorophenyl)-!^^- 

ethylbenzyl)amino]methyl}propyl 5-oxo-l-(2-thienylmethyl)pyrrolidine-3- 
carboxylate | 


468 


(l/? 5 25)-2-amino-3-(3 s 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 4-[(butylthio)methyI]-5-methyl-2-furoate 


470 1 


(li? ? 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 3-{[(2-hydroxyethyl)amino]sulfonyl}benzoate| 


472 


(17?,2,y)-2-amino-3-(3 J 5-difIuorophenyl)-l-{[(3- 1 
ethylbenzyl)aminolmethyl } propyl N-[3 -(trifluoromethyl)benzoyl] glycinate 


474 

^* I 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

methylcyclohexyl)amino] methyl} propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


476 1 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 4-(2-oxo-l,3-oxazolidin-3-yl)benzoate 


478 


(l/? 3 25 r )-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl } propyl 4-( 1 //-pyrrol- 1 -yl)benzoate | 


480 


(l/?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(6-methoxy- 1,2,3,4- 

tetrahydronaphthalen-l-yl)amino]methyl}propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate | 


482 1 


(17?,25')-2-amino-3-(3,5-difluorophenyl)-l-{r(3- | 
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cuiyiucii^yi^djiiiiiujiiiciiiyi/propyi i,jjH,j-ieiranyaroiniopyrano[4,j-^ 
carboxylate | 


484 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ptnvlhf n7vl^^minr»Tm<=»tVi\/l \r*»rr\r^\/1 A. rwrs A. /TO 
^iii^iwwii/>yi^ciiiiiiiLijiiiciiiyi jpiupyi H'UaU'H'iIZ" 

(trifluoromethyl)phenyl]amino}butanoate | 


486 


( 1 /?,2S>2-amino-3 -(3 -bromophenyl)- 1 - { [(3 -methylbutyl)amino]methyl} propyl 

l-fMinrnnvlatriinn^rarHnnx/n-^-rn^thwIK^rir/rvQt^ 
1 ~* i^uipi^p jricuiiiiiuyt^cxi uuii yij iiiciiiyiDcii/AJciiv? [ 


488 


(l/Z,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 4,5-dimethyl-2-(l//-pyrrol-l-yl)thiophene-3- 

V-'Cll \JKJ A. V i<XV\s 1 


490 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(2,3- 
dihydroxypropyl)amino]methyl}propyl 3-[(dipropylamino)carbonyl]-5- 

mpthvlHpn 70 a tp t! 


492 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[(25)-2- 
n^unjAypiupyijdiiiiiiu/iiiciiiyi^propyi j-[^aipropyiaminojcarDonyijO- 
methylbenzoate | 


494 


(li? 5 25)-2-amino-3-(3 5 5-difluorophenyl)-l-({[(l/?)-l- 

iiicuiyiprupyij amino /meinyijpropyi j-^aipropyiaminojcarbonylj-j- j 
methylbenzoate | 


496 


^ ixv,z-l> > ;-z--ciiiiiiiu- j-^j, j-uiiiuoropnenyij- 

ethylbenzyl)amino]methyl} propyl 2-chloro-4-(methylsulfonyl)benzoate 


498 


! (l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(2- 
iiyuiuAycuiyi^cuiiiriujineinyi| propyl j-[^aipropyiaminojcarDonyIJ-3- j 
methylbenzoate | 


500 


(l/?,25)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-(3- 
iiit/iiiuA.ypiiciiyi^piopyi j-L^uipropyiamino jsuiionyijpropanoate | 


502 


( 1 /?,2S)-2-amino-3-(3 ,5-difluorophenyl)- 1 - { [(3 - 

pthvlhpn^vl^Jiminr^lm^tViA/l \t*\rr\r*\/1 *\ 
wiii^iu^ii^j^i^aiiiiiiLFjiiiciiiyiy propyl j ~ 

{methyl[(trifluoromethyl)sulfonyl]amino}benzoate hydrochloride 


504 


\ lix^oj ^-aniiiio--?-^j ?fc ?-uiiiu.oropnenyij- 1 - \L^j- 

ethylbenzyl)amino]methyl} propyl 3-hydroxy-6-(l-hydroxy-2,2- 
dirneth v1nronv1^nvridinp-9-rarVinY\/1atp 


506 


(l/?,2S)-2-amino- 1 - {[(1 5 3-dicyclohexylpropyl)amino]methyl}-3-(3,5- 
difluorophenyl)propyl 3-[(dipropylamino)carbonyl]-5-methylbenzoate j 


508 1 

—S \J \J 


yLiv 9 njj jl. aiiiiiiu- J - ^^, J UlllUOlOpilCIiyi^- 1 - i 1 1 j- 

ethylbenzyl)amino] methyl} propyl 2,2 f -bithiophene-5-carboxylate 


510 1 


yLi\}£.Dj ainiiiu-j-^j, j-uiiiuoiopncnyi 1 ~ \Lv-^~ 

ethylbenzyl)amino]methyl } propyl 4-( 1 //-imidazol- 1 -yl)butanoate 


512 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

c u iy i uciiz-yi^ciminoj me inyi) propyl z,j-ainyaroxy-4-[(4-metnoxypnenyl)amino]- 
4-oxobutanoate | 


514 


(l/? 5 2iS)-2-amino-l-r(benzylamino)methvll-3-f4-hvdroxvDhenvnr)roDv1 1- 
[(dipropylamino)carbonyl]-5-methylbenzoate | 


516 


(17?,25)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-[3- 
(trifluoromethyl)phenyl]propyl 3-(aminocarbonyl)-5- 

[(dipropylamino)carbonyllbenzoate | 


518 


(l/?,25)-2-ammo-l-[(benzylamino)methyl]-3-(2-thienyl)propyl 3- 
(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate | 
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520 


( 1 ^,25)-2-amino- 1 -( { [2-(aminocarbonyl)- 1 //-indol-6-yl]amino } methyl)-3 -(3 ,5- 
difluorophenyl)propyl 3-[(dipropylamino)carbonyl]-5-methylbenzoate 


522 


V. ia)AO^-a-<uiiuiu- i -[^ocnzyidinino ^incinyijo-^ j-Dromopnenyi ^propyl 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate 


524 


\ j-^-aiiiiii\j-*j-yj , j-uiiiuuropneriyi 1 - 

ethylbenzyl)amino]methyl} propyl A^-[4-(trifluoromethyl)benzoyl]glycinate 


526 


( 1 R,2S)-2 -amino-3 -(3 , 5 -di fluorophenyl)- 1 - { [(3 - 

cuiyiuciiz,yi^<uiiniujiiiciiiyi/ propyl z-y i -oxo- 1 , J-Qinyaro-z/i-isoinaoi-Z- 
yl)butanoate 


528 


( 1 ^2S)-2-amino-3 -(3 ,5 -difluorophenyl)- 1 - { [(3- 
ciiiyiuciizyi^diiiiiiujmeiiiyi| propyl vv-^j^-uicnioroDenzoyijgiycinate 


530 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l - {[(3- 

ethylbenzyl)amino]methyl}propyl 3-chloro-4-(methylsulfonyl)thiophene-2- 

c a rhnv vl a t f* 


532 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(l- 
ethylpropyl)amino]methyl}propyl 3-[(dipropylamino)carbonyl]-5- 

lllvlllV ILrwllZASOlw 


534 


(l^^^-amino-S-CS^-difluorophenyO-l-CCItCS^-S-ethyl-a-oxo-l^- 
uA^uiiuiii-j-yijmcinyiiamino^meinyijpropyi J-HciipropyiaminojcarDonylJ-5- 
methylbenzoate 


536 


(l^^^-amino-S-CS^-difluorophenyO-l-lfCS- 

cuiyiucii^yi^aminojrneinyij propyl o-rneirryi- /-^iniluorometriyljpyrazolo[ 1 ,5- 
<3]pyrimidine-2-carboxylate 


538 


( li^2S)-2-amino- 1 - {[(3-methoxybenzyl)amino]methyl} -3-phenylpropyl N- 
l^mcuiyuiiiojdveiyijo-[^ i -propyiDutyi jsuiionyijaianinate nyarocrnoricie 


540 


(l^ ? 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(2,3- 

dimethylcyclohexyl)amino]methyl}propyl 3-[(dipropylamino)carbonyl]-5- 

11 l_ylUCIlZ(OcltC 


542 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl } propyl 4,5 -dimethoxy- 1 -benzothiophene-2- 

r a rh o y v1 p t p 


544 


( 1 /?,2S)-2-amino-3 - [3 - fluoro-5 -(trifluoromethy l)phenyl] -l-{[(3- 
methylbutyl)amino]methyl}propyl 3-(aminocarbonyl)-5- 

LV U1 P 1 wj^jr 1CU1I111VJ JKsCLL UKJLiy 1J UdlZiUdlC 


546 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-[({[(5.S)-3-ethyl-2-oxo-l,3- 
uAo^uiium j-yijiiicLiiyi/ amino^meinyij propyl j-[^QipropyiaminojcaroonylJ- 5- 
methylbenzoate 


548 


(l^,25)-2-amino-3-( 1 ,3-benzodioxol-5-yl)- 1 -IIY3- 
methoxybenzyl)amino] methyl } propyl 3 -(aminocarbonyl)-5 - 
[(dipropylamino)carbonyl]benzoate 


550 


(l/J^^-amino-S-CS^-difluorophenyO-l-ltCS- 

ethylbenzyl)aminolmethyl} propyl 4-(3,5-dioxo-l,2,4-triazolidin-4-yl)benzoate 


552 


(l/^^^-amino- 1 - {[(3-methoxybenzyl)amino]methyl} -3-phenylpropyl 2- 
hydroxy-3-[(3-methoxyphenyl)sulfonyl]propanoate hydrochloride 
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554 


% »Y 

/ O^NH 2 
F 




556 


I \ 

9 H 

F 


(lif 3 25)-2-amino-3-(3 J 5-difluorophenyl)- 
l-{[(2- 

methylcvclohex vDaminolmeth vl ) nronvl \ 
3 - [(dipropylamino)carbonyl] -5 - 
methylbenzoate 


558 


° \ 

? H 

F 


(17? 5 25)-2-amino-l-{[(2-{4-[(3~ 
chlorobenzyl)oxy]phenyl} ethyl)amino]m 
ethyl} -3-(3,5-difluorophenyl)propyl 3- 
[(dipropy lamino)carbony 1] - 5 - 
methylbenzoate 


560 


(li? 3 25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 2-hydroxy-4-oxo-4-(3-thienyl)butanoate 


562 


(li?,25)-2-amino-3-[3-(benzyloxy)-5-fluorophenyl]-l-{[(3- 
methoxybenzyl)amino]methyl}propyl 3-(aminocarbonyl)-5- 
[(dipropylamino)carbonyl]benzoate | 


564 


(17? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 2-hydroxy-4-oxo-4-[3- 

(trifluoromethyl)phenyl]butanoate | 


566 


(l/?,25)-2-amino-l-{[(3-methylbutyl)amino]methyl}-3-[3- 
(trifluoromethoxy)phenyl]propyl 3-(aminocarbonyl)-5- 

[(dipropylamino)carbonyl]benzoate | 


568 


( 1 £,2S)-2-amino-3 -(3 ,5 -difluorophenyl)- 1 -( { [ 1 -(hydroxymethyl)-3 - 

(methylthio)propyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate ! 


570 


(l^^^-amino^-CS^-difluorophenyO-l-ltCS- 

ethylbenzyl)aminolmethyl} propyl 2-(l/M,2,3-benzotriazol-l-yl)hexanoate 


572 


( 1 /?,25)-2-amino-3 -(3 -fluoro-4-methylphenyl)- 1 - { [(3 - 
methylbutyl)amino]methyl} propyl 3-(aminocarbonyl)-5- 

[(dipropylamino)carbonyllbenzoate | 


574 


(l^^^^-amino^^^-difluorophenyO-l^fCS- 

ethylbenzyl)amino]methyl}propyl 3-(4,4-dimethyl-2 5 5-dioxoimidazolidin-l-yl)- 
2- {[(l-propylbutyl)sulfonyl]methyl}propanoate | 
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576 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl } propyl 4- 

\l_^uiiiuuiuiiiciiiyi ^»uiiuiiyijaininu / Duidnoaic ulliuoroaceiate 


578 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl (5-methyl-l,3-dioxo-l,3-dihydro-2i/-isoindol- 


580 


(l^^^-amino-S-CS.S-difluorophenyl)-!-!^- 

ny urox yp ropyi ; amino j me inyij propyl J-[(aipropyiaminojcarbonylJ-j- 
methylbenzoate 




^lAjZo ^-z-dminoo-^j,o-Qiiiuoropnenyi j- 1 | [ l - 

(hydroxymethyl)propyl] amino }methyl)propyl 3-[(dipropylamino)carbonyl]-5- 

TTI 6*tVl vl V» PT1 7H 54 tf* 


584 


(17? 5 25)-2-amino-l-[(benzylamino)methyl]-3-(3,5-dichlorophenyl)propyl 3- 
^aiiiiiiuL/<ii uuiiyi ^- j-^uipi upyidiiiiiiu jcdiDonyijoenzoaie 


586 


(li? 5 25)-2-amino-l- {[(3-methoxybenzyl)amino]methyl}-3-phenylpropyl 3- {[(2- 
hydroxyethyl)(propyl)amino]sulfonyl}propanoate hydrochloride 


588 

■J O O 


^lA^oy-z-dmiiio-j-^j, j-Qiiiuoropnenyi j- 1 - { [ w~ 
ethylbenzyl)amino]methyl}propyl 5-(benzylthio)nicotinate 


590 


\ii\^o j-^-diiiinu- j-^j, j-aiiiuoropnenyi )- 1 - { [ 
ethylbenzyl)amino]methyl}propyl l//-pyrazole-5-carboxylate 


592 


^ i/v,z,o ^-z,-ciiiiinu-o-\ < j, j-uinuoropnenyi )- 1 - \[ ( 

ethylbenzyl)amino]methyl}propyl 6-chloro-3-methyl-2-oxo-2,3-dihydro-l,3- 
benzoxazole-5-carboxylate 


594 


^ i.f\. 5 z,o^-z,-d.iiiiiiu- D-y j, 3-ciiiiuoropnenyi j- i- 

ethylbenzyl)amino]methyl}propyl l//-benzimidazole-2-carboxylate 


596 


(l/? 5 25)-2-amino-3-cyclohexyl-l-{[(3-methoxybenzyl)amino]methyl}propyl 3- 
^diiiiiioLdroonyi jo-L^aipropyiamino jcarDonyijoenzoate 


598 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

einyiDenzyi;aminojmetnyi)propyi o-nydroxy-4, /-aimetnoxy- 1 -benzoruran-5- 
carboxylate 




^ia,zoj-z -amino-.? -^-5,D-aiiiuoropnenyi )- 1- {[(4- 

methylcyclohexyl)amino]methyl}propyl 3-[(dipropylamino)carbonyl]-5- 

m ptb vl Hpn 7oji tf* 


602 


(l/? J 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl [l,2 5 4]triazolor4,3-alpyridine-6-carboxylate 


604 


v i^Vj^o ^ ^-oiiiiiiu- j-uiiiuoropnenyi 1 - -j i ( «)- 

ethylbenzyl)amino]methyl} propyl 2-hydroxy-4-oxo-4-(2-thienyl)butanoate 


606 


^i/^,zo^-z-amino-i-[^Denzyiaminojmeinyij-j-(j,3-aicnloropnenyl)propyl 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate 


608 


^ i^VjZ.o^-z-airiino-j-^o^-aiiiuoropnenyi )-i - 

ethylbenzyl)amino] methyl} propyl 4-(2-hydroxy-5-methylphenyl)-4- 
oxobutanoate 


610 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 3-phenoxybenzoate 


612 


(l/J^^-amino-S-CS^-difluorophenyl^l-ltCS- 

ethylbenzyl)amino1methyl}propyl 4-[(aminocarbonyl)amino]benzoate 


614 


(l/e^^-amino-S^^-difluorophenyO-l-CftCl^-l-Chydroxymethyl)^- 
(methylthio)propyllamino}methyl)propyl 3-r(dipropylamino)carbonyl]>5- 
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methylbenzoate 



616 



(ltf,2S)-2-amino-3-(3 5 5-diflu 

ethylbenzyl)amino]methyl}propyl 7-hydroxy-4-oxochromane-2-carboxylate 



618 



620 



622 



(l/?,2S)-2-amino-3-(3 5 5-difluo^^ 

methy lbutyl] amino } methyl)propyl 3 - [(dipropylamino)carbonyl] -5 - 
methylbenzoate 



(li?,25)-2-amino-3-(3,5-difluorophenyl>l-({[(17?)-l- 
(hydroxymethyl)propyl]amino} methyl)propyl 3- 
[(dipropylamino)carbonyl]benzoate 



(li?,25)-2-amino-3-(3 3 5-difluorophenyl)-l-{[(l-methyl-3- 
phenylpropyl)amino]methyl} propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 



439 



441 



A4(2i?3S>3-amino-4-(3,5-difl^ 

dimethylbutyl)-5-methyl-A^ ? A^-dipropylisophthalamide 



N -[(2i?,3S)-3-amino-4-(3-bromophenyl)-24iydr^^ 
dipropylbenzene-l,3,5-tricarboxamide 



443 



A4(2#,3S)-3-amino-4-(3-chloro-5-fluoro^ 

(3-methylbutyl)^ ? A^-dipropylisophthalamide 



445 



447 





A^-[(27? 5 35)-3-amino-4-(3,5- 
difluorophenyl)-2-hydroxybutyl]-A^(l,3 
diphenylpropyl^-methyl-A^TV 1 - 
dipropylisophthalamide 



449 



451 




A4(2/?,3S)-3-amino-4-(3,5- 
difluorophenyl)-2-hydroxybutyl] -N-[( 1 S)- 
1 -(hydroxymethyl)propyl]-AP,AP- 
dipropylisophthalamide 



N- [(2R,3S)-3 -amino-4-(3 , 5 -di fluorophenyl)-2 -hydroxybuty 1] -5 -methyl-Aq(3S> 
2-oxoazepan-3-yl]-A^-dipropylisophthalamide 



453 



A4(2/?,3S>3-amino-4-(3,5-difluorophenyl)-2-ty^ 
(3-ethylbenzyl)pentanediamide 

A^'-[(2/?,35)-3-amino-2-hydroxy-4-(3-methyIphenyl)butyl]-A r, -(3- 
methoxybenzyl)-Ar 3 ,Ar 3 -dipropylbenzene- 1 ,3,5-tricarboxamide 



455 
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457 


V-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^ , -(3- 

ethvlbenzvlViV^-rf2-orODVlt)entvl^Sulfonvll- B -alaninflmide tri fl 1 1 nrn a rf*t n ti* fcaltY 


459 


A4(2^3S>3-amino-4-(3,5-difluoro^^ 

3-f 1 ,3-thiazol-2-vnbenzamide dihvdrochloride 


461 


A^-[(2i?,35)-3-amino-4-(2-fiiryl)-2-hydroxybutyl]-//-(3-methoxybenzyl)-5- 
methyl-A^JV-diDroDvlisoDhthalamide 


463 


A^[(2i? 3 35)0-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-5-m 

^methvlfDhenv^aminolDrODvl)-A/ , A/'-dinronvli^nnhthalarniHf* 


465 


A^ , -[(2/?,35)-3-amino-2-hydroxy-4-(4-methylphenyl)butyl]-A^^ 
methoxvbenzvn-A^ A^-dinroiwIhenzene-l ^ S-frirarVinYamiHR 1 


467 


A^(2i^3S)-3-amino-4-(3,5-dinuo^ 

5-oxo- 1 -(2-thienylmethyl)pyrrolidine-3-carboxamide | 


469 


A^[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-4- 
[(butylthio)methyl]-A^(3-ethylbenzyl)-5-methyl-2-fliramide | 


471 


A4(2i^3S)-3-amino-4-(3,5-difluoro^ 

3- {[(2-hydroxyethyl)amino]sulfonyl}benzamide | 


473 


OH J 

A 




475 


AA 

OH / 

^ V 

F 


A^-[(2/?,3iS)-3-amino-4-(3,5- 

di fluorophenyl)-2-hydroxybutyl] -5 - 

methyl-//-(3-methylcyclohexyl)-A^ 5 A^- 

dipropylisophthalamide 


477 


A4(2^3^-3-amino-4-(3,5-difluoro^ 

4-(2-oxo- 1 ,3-oxazolidin-3-yl)benzamide | 


479 


A^-[(27?3 1 S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethy 

4-( 1 //-pyrrol- 1 -yl)benzamide | 


481 


A^-[(2/? 5 35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A r -(6-m 
1,2^,4-tetrahydronaphthale^ | 


483 


A4(2/?,3S)-3-amino-4-(3,5-difluo^ 

l,3,4,5-tetrahydrothiopyranor4,3-Z7]indole-8-carboxamide | 


485 


A4(2/?,3S)-3-amino-4-(3,5-di^ 

A/ , -[2-(trifluoromethyl)phenyl]succinamide | 


487 


A^-[(2/?3iS)-3-amino-4-(3-bromophenyl)-2-hydroxybutyl]-5-methyl-A^ 
methylbuty^-A^^V-dipropylisophthalamide | 


489 


A4(27?3iS)-3-amino-4-(3,5-difluoro^ 

4,5-dimethyl-2-(l//-pyrrol-l-yl)thiophene-3-carboxamide | 



221 



MBHB No. 02 - 760 -A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 



491 


^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-^-(2 ) 3- 

ciihvd TOX vnron vl ^- S-TTlPthvl - A/ 1 A/ , -dmrnnvliQr»r*1-ifh»1;*rmHf» 

\*xny vii y j * J lllt>iiijri i V yjy -vlipi ^P j IlOwJJIllilcllciillltlv!/ 


493 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-^/-[(25)-2- 

h vdrox vnron vl 1-5 -m eth vl - A/ 1 AT-d i nrnn vl i <;nnh th a 1 a m i d p 

vyyv jr j^/a J' A J HlVUijl J» jiY Uipi ^p y ll^vpiltllCilCillllLlV 


495 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-5-methyl-//-[(l/?)- 

1 -rneth vlnronvll-A/* A/'-dmronvli^nnhthal ami dp 


497 


iV-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-2-chloro-A^-(3- 

eth v1hfin7v1 > k-4-f m pthvl Qn 1 fnn\/l ^Kpn7QtniHp 

Willy 1LSw1£j y iy "t ^lllt/Lliy lOUlAvMiy 1^ UCll/jClI.lilVlC 


499 


A^-[(2/?,3 1 S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-//-(2- 

Vl Vflrnx VPth vl ^- S-mPth vl - AT A/'-d inrnnvl i crvnVi th ci 1 a m i rl o 
n^uiuA^gLii^i^ j iiiGiiiyi-i v ,7V -uipi upyiibupiiuiciidiTiiue 


501 


A^-[(27?35)-3-amino-2-hydroxy-4-(3-methoxyphenyl)butyl]-3- 

IY dl nron vl aminn^Ql 1 1 finn vl 1 - Al-f ^ -m PtVlOY \;Kpn7\;1^nmnanomiHA 

^uipiupj' icuiiiiiw you.iiuiiy ij-i v-^ j-iiiciiivjAy uciiZiyi ^pr OpclIl<lITlltlC 


503 


A4(27?3S>3-amino-4-(3,5-diflu 

i- -f meth vl IY tri fll lornmpth vl ^qii 1 frin\/1 1 aminnl hpn7Qmirlp Vi\^r?t-r\r'Vi1/^T^/-1/a 

— ' i|_^u ij-iuvji uiiicuiy i^uiiuiiyijcuiiiiiu / uciiZictiiiiLic iiyurocnioociG 


505 


A^-[(2/?^5)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^(3 
iiyuiuA)' v A li y ui uAy-z,,z,-uinieiiiyiprupyijpynam 


507 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(l,3- 

dlPVPlnVlPY vlT^ror*vl^-S-TY1ftV»\/l- A/ 1 A/ 1 H i r\rr^r\\/1 1 o<"»*-\V» tV\ o 1 om i r\t> 
yxiKsy wiuiiC/Ay ipiupyi^- J-llidliyi-iV ,/v -UipropyilSOpninalallilQC 


509 


A4(2iv\3S)-3-amino-4-(3,5-difluo^^ 

2 2 , -hithiOT^hpnp-S-paT*hr>Yarrndf :i ' 

*«)*• 171 LlllV^JJllt/llt/ V-/C11 L/U AdllllUC 


511 


A r -[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 

4-f 1 /-/-imidaynl- 1 -vl^hntanamidp 


513 


A4(2^3S>3-amino-4-(3,5-difluoro^ 

2 ^-dib vdrOY v- 7\P-( 4-mpthnY\/r»ViF»n\/1^ci ippiTiamiHp 
5 viiny vii v/.a. y iv ^ iiidinjAypilCIiy 1JoUvvVv1I1<UI1iU.C 


515 


A4(2i^3S>3-amino-2-hydroxy-4^ 

AT A^-ditYronvli^nnhth a lam i dp 

J' jii vjijpi vj'^' y i lovj jJiitiidiciiiiiLity 


517 


A^'-{(2^,3i)-3-amino-2-hydroxy-4-[3-(trifluoromethyl)phenyl]butyl}-V-(3- 

metllOX vbei17vl^-A/^ A/^-dinrnnv1hpn7PnP-1 'X ^ trirQrV\nvomirlp 
iiiuuiuAjr uvvii^y i^ iv ^iv vlipnjpyiUCllZ<CIlC- 1 , J, J-inCdlDOXclITllQC 


519 


^-[(2/U^-3-amino-24iyd^^ 
dipropylbenzene-l,3 5 5-tricarboxamide 


521 


#-[2-(aminocarto^ 
difluorophenyl)-2-hydroxybutyl]-^^ 


523 


A4( 2 ^3^-3-amino-4-(34>romoph^ 
A^^V-dipropylisophthalamide 


525 


/ \ / 

o=/ bH 

\— NH 
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527 




Aq(2^3S)-3-amino-4-(3,5- 
difluorophenyl)-2-hydroxybutyl] -A^-(3 - 
ethylbenzyl)-2-(l -oxo- 1 ,3-dihydro-2//- 
isoindol-2-yl)butanamide 



529 




531 


A/-[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3-chloro-A^-(3- 
ethylbenzyl)-4-(methylsulfonyl)thiophene-2-carboxamide 


533 


A4(2^3S)-3-amino-4-(3,5-difluoro^^^ 
5-methyl-A^N-dipropylisophthalamide 


535 


A4(2^3S)-3-amino-4-(3,5-difluoro^ 

oxo- 1 ,3-oxazolidin-5-yl]methyl} -5-methyl-A^AP-dipropylisophthalamide 


537 


A4(2^3^-3-amino-4-(3,5-dif[uoro^ 

5-methyl-7-(trifluoromethyl)pyrazolo[l,5-a]pyrimidine-2-carboxamide 


539 


N l -[(2/? 3 35)-3-amino-2-hydroxy-4-phenylbutyl]-A/ rl -(S-methoxybenzyl)-^- 
[(methylthio)acetyl]-3-[(l-propylbutyl)sulfonyl]alaninamide hydrochloride 


541 


A r 4(27? 5 35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(2 5 3- 
dimethylcyclohexyO-S-methyl-A^^-dipropylisophthalamide 


543 


A4(2/?3S)-3-amino-4-(3,5-difluoro^^ 
4,5-dimethoxy- 1 -benzothiophene-2-carboxamide 


545 


A^(2/?3S)-3-amino-4-[3-fluoro-5-(tri^ 

N x -(3-methylbutyl)-A^ 3 ? A^ 3 -dipropylbenzene-l ,3,5-tricarboxamide 


547 


A^[(2i?,3S)-3-amino-4-(3,5-difluoro^^^ 

oxo- 1 ,3-oxazolidin-5-yl]methyl) -5-methyl-A^-dipropylisophthalamide 


549 


A^(2^S)-3-amino-4-(l>benzodto 
methoxybenzyO-A^^-dipropylbenzene-l^^-tricarboxamide 


551 


A4(2/?3S)-3-amino-4-(3,5-di^^ 
triazolidin-4-yl)-A^-(3-ethylbenzyl)benzamide 


553 


A^-[(2 J R,35)-3-amino-2-hydroxy-4-phenylbutyl]-2-hydroxy-//-(3- 
methoxybenzyl)-3-[(3-methoxyphenyl)sulfonyl]propanamide hydrochloride 
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1 555 


/ cAnH 2 

F M 

F 




557 


A4(2^3S)-3-amino-4-(3,5-difluoro^^ 
methylcyclohexy^-A/'^-dipropylisophthalamide 


559 


A4(2*,3S)-3-amino-4-(3,5Hiif[^^ 
1 chlorobenzyl)oxylphenyl} ethyl)-5-methyl-A^,A^-diDropvlisoDhthalamide 1 


561 


1 A4(2^,3S)-3-amino-4-(3,5-difluoro^ 1 
2-hydroxy-4-oxo-4-(3-thienyl)butanamide | 


563 


A^ 1 -{(2i?3 A S)^-amino-4-[3-(benzyloxy)-5-fluorophenyl]-2-hydroxybut^^ 
methoxybenzyl)-A^ 3 ,A^ 3 -dipropylbenzene- 1 ,3,5-tricarboxamide 


565 


A^4(2i?,35)-3-amino-4-(3 3 5-difluorophenyl)-2-hydroxybutyl]-A^(3-^ 
2-hydroxy-4-oxo-4-[3-(trifluoromethyl)phenyl]butanamide | 


567 


A^ 1 -{(2^3^-3-amino-2-hydroxy-443-(trifluoromethoxy)phenyl]butyl}-^^ 
methylbutyl)-// 3 ,A^ 3 -dipropylbenzene- 1 ,3,5-tricarboxamide 


569 


A^-[(27? 5 35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^[l- 
(hydroxymethyl)-3-(methylthio^ 


571 


A4(2£,3^-3-amino-4-(3,5-di^^ 

benzotriazol- 1 -yl)-A^-(3-ethylbenzyl)hexanamide 


573 


7^ l -[(2i? ? 3 A S)-3-amino-4-(3-fluoro-4-methylphenyl)-2-hydroxybutyl^ 
methylbutyl)-A^ 3 ,A^-dipropylbenzene- 1 ,3,5-tricarboxamide 


575 


^V P -[(27?,3iS)-3-amino-4-(3 , 5 -difluorophenyl)-2-hydroxybutyl] -3 -(4,4-dimethyl- 
2,5-dioxoimidazolidin-l-yl)-A^(3-ethylbenzyI)-2-{[(l- 

propylbutyljsulfonyl] methyl }propanamide I 


577 


A^(2i?,3^-3-amino-4-(3,5-difluoro^ 

4- {[(trifluoromethyl)sulfonyl] amino }butanamide trifluoroacetate (salt) 


579 


A^-[(2i?,3S)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-^ 
2-(5-methyl-l,3-dioxo-l,3-dihydro-2//-isoindol-2-yl)acetamide 


581 


A^-[(2^ 5 35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^(3- 
hydroxypropyl)-5-methyl-A^,A^-dipropylisophthalamide 


583 


A^[(2^,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^[l- 
(hydroxymethyl)propyl]-5-methyl-A^,A^-dipropylisophthalamide 


585 


Af4(2iU^-3-ammo-4-(3,5-dichlorophenyl^ 

dipropylbenzene- 1 ,3,5-tricarboxamide | 


587 


A^-[(2i?,35)-3-ammo-2-hydroxy-4>phenylbutyl]-3-{[(2- 
hydroxyethyl)(propyl)amino] sul fonyl } -;V-(3 -methoxybenzyl)propanamide 
hydrochloride | 


589 


A4(2*,3S)-3-amino-4-(3,5-difluoro^^ 

(3-ethylbenzyl)nicotinamide | 


591 1 


A4(2^3S)^-amino-4-(3,5-difluoropte | 
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1 //-ovrazole-S-carhoxarnidp 


593 


A4(2/?,3S)-3-amino-4-(3,5-^^ 

ethvlbenzvlV3-methvl-2-oxn-9 3-HihvHrn- 1 ^-hpn7nvQ7n1p ^ rQrKnvamirio \ 


595 


A4(2J?3S)-3-amino-4-(3,5-^ 
l//-benzirnida7o1e-2-carhnxarnidp 


597 


A^ I -[(27?35)-3-amino-4-cyclohexyl-2-hydroxybutyl]-A^ , -(3-met^^ 

A/^ A/^-dini*fiTiv1hpri , 7PTiP- 1 ^ S -trirQrhrwomiHp 


599 


Aq(2*3S)-3-amino-4-(3,5-difl^ 

O-nVflrOXV-4 7-HimPtVlOYV- 1 -HRn7ofiirQn_^_r*QrV\r\vaT-v-M/"l£i ! 
v iijf vax y ~ 5 / UiiiiwiiivJA y 1 ~UwIlZ*vJ±U.l dll" -J~wdl UL) Ad.1 IlltlC J 


601 


A^-[(27?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybu^ 

methvlcvclohexvlVA/ 1 A/^-HinrpinvliQnrihtViQl amiH*=» 

niwiiijr iv^ viunv/Ajr ly iv , J v vlipi upy ilovJpillIlaJcUIllUC 


603 


A4(2K3^-3-amino-4-(3,5-difl^ 

ethvlbenZvDn 2 41tria7o1or4 3-/7lnvndinp-fi-parhr»YarniH^ ! 
~ jr * uw j ./ L ? J icii(Uiu _j t*jpyi 1U.111C-U well UvJAclIIllUC 1 


605 


A4(2^,3S)-3-amino-4-(3,5-difl^ 

2-hvdroxv-4-OXO-4-f2-thienvnbiitanarnidp 

^- M.*y*>*±T*ss\.y > v/yw r V^^* nil Wily 1 LI ItHldi 1 1 1V~1 1 j 


607 


A4(27?3S)-3-amino-4-(3,5^ 

methvi-TV 1 A/'-dinronvli^nnhthalflrniHp i 

ahw mjr i J' j^i V-lllJl ILllCllClllllvlC' | 


609 


A^4(2/?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-^ 

4-(2-hvdrOX V-^-mpth vlnhpnvl^-4-n Ynhn tan ami'Hp 

~ V^* "j'^vAj' ~>> lilt-ill yipiicil yi^ ^~v»A*JUUlclIl<lIIllLlC | 


611 


A^-[(2 J R,3 1 S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-//-(3-ethylbenzyl)- 

3 -r>h enox vhen zam i H p 


613 


4-[(ajmnocarbonyl)amino]-^^ 

h vdro X vbutvl 1 - A/-^ 3 - Pth vl H pn 7 vl ^b pn 7 a rn i H 

XX J V -* A WA J LyLil J' 1 J J ▼ will yiUwlli* V l^L/CllZ/ClllllvlC j 


615 


A^-[(2^,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-[(l 1 S)-l- 

ThvdrOXVlTietbvl V3-fiTIPtbv1tbin^nrnn\/11-^_rn<atVi\/1 AP AP r\'mmr>\r)\<rs^r\U+U^^ miA^ 

yiiy\xi\jy^yin^iiiyij j yiii^iiiy iiLiiu jpiKjpy ij -inwiiiywv ,7V -uipropynsopntiiaiamiQe | 


617 


A^-[(27?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-^ 

7 -h vdrox V-4- nx op b rnm a n p- 9 -r» a rKrw q m i H 

' 11 J V - AA W/V Jr T O'Aw^wllJUJlllCilJ.G ^ wCll L/lJAcllIllLiC j 


619 


A^-[(2^35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybu^^ 
(hydroxymethyl)-3-methylbutyll^^ 


621 


Af-[Y2/? 3^-3-31111110-4-^3 S-Hi fhmrrinVipri\/n 9 ViA/Hiwvx/kntx/n AT ri"l D\ 1 ! 

n Lv^'' £V 5~' t -'/ J aiimiu *t ^ j,^-uiiiuuiopiiciiyi^-z-nyQr^ | 
(hydroxymethyl)propyl]-A^,A^-dipropylisophthalamide 


623 


^V-[(2/?,35)-3-amino-4-(3 , 5 -di fluorophenyl)-2-hydroxybutyl] -5 -methyl-^-( 1 - 
methvl-3-t)henvlr)ronvn-A/ ? A^-Hinrnnvli Qnnhthal ^miH^ 

uivuijri ^/ iJiiwiijr ijpi. v^py i V ,i V vlipi \jp y lloUpillIldlclIIllLlC j 


624 


( 1 #,2S)-2-amino-3 -(3,5 -difluorophenyl)- 1 - {{(3 - 

etbvlberi7vl^arnirifilrnptb\/1 Inrnnvl 9 (0 *\ r\\Vwrr\m l K<=»n 7r»fn»-nM c ,,i\ i S 

wiiiy iuwiiz* viyaiiiiiiujiiiciiiyiy piupyi j-uinyciro- 1 -Denzoiurano-yi )- 1 , j- 
thiazole-4-carboxylate | 


626 


l amiiiu- j~i j"^uciiz,yiOAyjpnenyij- 1 - 1 [W~ 

methoxybenzyl)amino] methyl} propyl 3-[(dipropylamino)carbonyl]-5- 
methvlbenzoatp 


628 


(li?,25)-2-amino-3-(4-chlorophenyl)-l-{[(3- 

iii^uiuayuuiiz,v i^aiiniiujiiicLiiyi/piupyi j-Lv ul P ro Py A ^minojsuiionyijpropanoate [ 


630 


( 1 i?,25)-2-amino-3-(3,5 -di fluorophenyl)- 1 - {IY3 - ~\ 
ethylbenzyl)amino] methyl} propyl 3-oxo-3-(pentylamino)propanoate 


632 


( 1 /?,25)-2-amino-3-(3,5-difluorophenyl)- 1 - {[(3- 
ethylbenzyl)amino]methyl} propyl 3-(trifluoromethoxy)benzoate 


634 


(l/?,25)-2-amino-3-(3-fluoro-4-methylphenyl)-l-{[(3- 

methoxybenzyl)aminolmethyl} propyl 3-[(dipropylamino)sulfonyl]propanoate 


1 636 


(l/?,25)-2-amino-3-(3-chloro-5-fluorophenyl)-l-{[(3- | 
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1 iiic-uiyiuuiyi^cuiiiiiujiiicuiyi/ piupyi j-|^uipropyianiino ysuiionyijpropanoate 


638 


(l/?,25)-2-amino-3-(3 s 5-difluorophenyl)-l-{[(3- 

etfivlhfny vitamin nlrrif»tVi\/1 \ r\rr»r\w1 'X (A A Him#*tV»\/l 9 ^ r\ i nvrvi m \ Ar*f-,s^*\\ A'm 1 

j t^tny ludiZiyi^cuiiiiiujiiicuiyi jpiupyi ^-^H,H-uimeinyi-z,3-QioxoimiQazoiiQin-l "VI)- 
2- {[(1 ~propylbutyl)sulfonyl]methyl}propanoate 


640 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

cuiyiuciiz.yijdjiiiiiojmciriyi| propyl H-|[^-^acetyiaminojpnenyijajTnno}-4- 
oxobutanoate 


642 


(l/? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
j ciiiyiucii^,yi^djiiiiiojriicinyi/ propyl j-^i-cyanocinyijDcnzoaie [ 


644 


(l/e^^-amino-S-CS.S-difluorophenyO-l-f^- 

ethylbenzyl)amino]methyl} propyl 4-oxo-4-[(5-phenyl-l,3,4-thiadiazol-2- 


646 


1 (li?,25)-2-amino-l-[(benzylamino)methyl]-3-[3- 
^iiiiiuuiuiiicuivjAy^piiciiyijpiopyi j-^dminocaruonyi^o- 

[(dipropylamino)carbonyl]benzoate | 


648 


1 ^1^,^,0^ z,-cuiiiiiu-j>-^j>, j-uiriuoropnenyi^- 1 {[Z-^z-oxo-z-pyrTOliciin-1- 
ylethoxy)phenyl] amino }methyl)propyl 3-[(dipropylamino)carbonyl]-5- 

m e t h vl h fvn 7 n a t p 


650 


(li?,2S)-2-amino-3-(4-chlorophenyl^^ 

3-( aminonarhnnvn-S-rMinrnn\/larninn^^QrKrkri\/11K^ri'7^at^ 

^cuiniiuc'Oi uuiij'i^ ^ L^Liipivjpy id iiiiiiujC-cil UOIiyi 1 UCIlZrOdlC | 


652 


' (l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
^tnjf iu\sii£jy i^aiiiiiiujinc-uiyi jpiupyi ^ i , i -uioAiuoLeircinyQro-z-inienyi jacctatc I 


654 


(l/?,25)-2-amino-l-[(benzylamino)methyl]-3-(4-chlorophenyl)propyl 3- 

IY dmrnnvlaniinnVflrhnn vll - S -m ptV» \/IV»Arr7r* a 


656 


( 1 /?,2S)-2-amino-3 -(3 ,5 -difluorophenyl)- 1 - { [(3 - 

^ui_yiuviiz/yiycuiiiiiujiiicuiyi j- prupyi j-iica-i -yn-i -yinicoiinaie \ 


658 


( 1 7?,2S)-2-amino-3 -(3 -bromophenyl)- 1 - { [(3 -methylbutyl)amino]methyl } propyl 
3-[(dipropylamino)sulfonyl]propanoate | 


660 


-z, -amnio- j-^j, j-uiriuoropnenyi 1 - |LvJ- j 
ethylbenzyl)amino]methyl} propyl 3-methoxyisoxazole-5-carboxylate | 


662 


( 1 i?,25)-2-amino-3-(3 ,5-difluorophenyl)- 1 - { [(3- 

ciuiyiuciiZiyiycuiiiiiojiiicLiiyi /propyl z, -?-Qimeinyi- 1/7-inuoie- / -carooxyiate | 


664 


( 1 i?,25)-2-amino-3-(3 ,5-difluorophenyl)- 1 - { [(3- 

Ptb v1bpi!7v1^aiTiirir»1rnpth\/1 \t^rrir*\/1 A CX r»Vilr*r-^»-*Vii=»nx/l\ O Ui//lf/\vTr /I t 

vuiy iudiz<yiy<aiiiiiiujiiiciiiyi j- propyl M , -^j-cnioropnenyi j-z-nyciroxy-4- 
oxobutanoate ] 


666 


(17?,25)-2-amino-3-(3-fluoro-4-methoxyphenyl)-l-{[(3- 
iiicuiuAyucii^yiydriiiiiojincLriyi| propyl j-^aminocarDonyijo- 
[(dipropylamino)carbonyl]benzoate | 


668 i 


^ixv^oj ^ cuimio-j-^j, j-uiiiuoropnenyij- 1 - 

ethylbenzyl)amino]methyl}propyl (1 -methyl- l//-indol-3-yl)(oxo)acetate | 


670 ! 


^-cuiiiiiu-j-^j-iiuoro-H-mciriyipnenyij- 1 - 
methylbutyl)amino]methyl} propyl 3-rCdipropylamino)carbonvll-5- i 
methylbenzoate j 


672 


(l/?,25)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-(4- 
methylphenyl)propyl 3-[(dipropylamino)sulfonyllpropanoate | 


674 


(l/?,25)-2-amino-l-[(benzylamino)methyl]-3-(3-fluoro-4-methylphenyl)p^^^ 
3-(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate | 


676 1 


(l/?,2^-2-amino-3-(3 5 5-difluorophenyl)-l-{r(3- | 
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ethvlbenzvl^amino Imethvl ^nrnnvl r S -f4-m pfh vlnh pn \/l t^tra^rJ 9 \sl lar»«>tato 


678 


(l/?,25)-2-amino-3-(3,5-dichlorophenyl)-l-{[(3- 

methox vbenzvl^arninolrnpthvl l-nrnr>v1 ( Hir*mn\/1 amin^^cii 1 fXn\/1 lt-\t-r\r^oT-ir\of ^ 

iiivuivAj i^wiiiL.jri^aj.iiiiiv^jiix^tujr i j \ji sjijy i j |^UipiL>py.lclJIllIlU yoUllUIiyiJprOpailOaie 


680 


(l/?,2S)-2-amino-l-{[(3-me 3- 

f aminocarbon dinrnnvlaminn^parhnnvl lhpn^r^cit** 

^tuiiiiiuvai Kj\jn y ij *j y\\xi\ji. \jyjy lain ii l\j js^cLL \J\Jlly 1 J UCIlZiUdlC 


682 


( 1 /?,25)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - { [(3- 

^lAi^iu^iiz^yiyaiiiiiiujiiicuiyi/piupyi j-ineinyi- .j-pnenyiisoxazoie-'f-carDoxyiate \ 


684 


(l/?,2S)-2-amino-l-[(benzylamino)m 3- 

\ ( A in rr\ ir% vl £1 TTI ITlpAp 54 rhnnvl l-^-rrn»th\/1hf^n'7r\at£» 

L\^ A1 P A ^'Py idUlllHJ Jy^cLL USJliy IJ- J*-IIlCLIiyiL/CIlZ»0<llC J 


686 


( 1 /?,25)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - { [(3- 

t/Lii^iu^ii^yi^cuiiiiiujiiicLiiyi /piupyi Yv-L^meinyisuiionyi ^aceiyij-vv-pentyigiycinate | 


688 


(l^^^-amino-S-CS^-difluorophenyO-l^tCS- 

ethylbenzyl)amino]methyl } propyl A^-^-methoxybenzoy^glycinate | 


690 

vy ~s \j 


n/? 2iSV2-aminn-'W3 S-Hifliinrnnhpnvl^ 1 /IT* ] 

ethylbenzyl)amino]methyl}propyl jV-(2,6-difluorobenzoyl)glycinate | 


692 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

cuiyiuciiz,yi^aiiiiiiujiiicuiyi jpropyi *f- ^i/7-inaoi-j-yi oxoDutanoate | 


694 


(l/?;2oy2-amino-3-(3>difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 4-[(5-benzyl- 1 ,3,4-thiadiazol-2-yl)amino]-4- 

oxobiitfinnatp 


696 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

^Lii^iu^ii^yi^aiiiiiiujiiicuiyi/piupyi ^-^j-iiuoro-^-mcinoxypnenyi \ 
oxobutanoate j 


698 


[(dipropylamino)carbonyl] -5 -methylbenzoyl } oxy)butyl] amino } piperidine- 1 - 
carboxylate j 


700 


^ 1 iv,z,ij j-z-aiiiinu- ^ j , j -oiiiuoropnenyi 1 - 1 j- 

ethylbenzyl)amino]methyl}propyl 4-(2-fluorobenzoyl)-l//-pyrrole-2-carboxylate| 


702 


z. diiiiiiu- 1 -[^Denzyiaminojmetnyij-j-^4-cni 3- 
(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate | 


704 


M /? 2^-2-aminO-1 - /r^l-mptn\/1hiit\/nQrninrilrr»P»tVi\/1 \ 7 ri 1 

^ijv,^.o/ cuiiiiiu i - \L^j-iiicuiyiouiyijdiTiinojiTieLnyi| ^ 
(trifluoromethyl)phenyl]propyl 3-(aminocarbonyl)-5- 
[Ydinronvl am ino^earhon vl lbpnyna tp 


706 


(l/?,25)-2-aminoO-(4-hydroxyphenyl)«l-{[(3-methylbut^^ 

3-[(dipropylamino)carbonyl]-5-methylbenzoate | 


708 


V 1 - |V 5'^' iJ / oiuiiiu" j~^j>, j~u.iiiuuropnciiyij- 1 - 

ethylbenzyl)amino] methyl} propyl (4-morpholin-4-ylphenyl)acetate | 


710 


(li? 5 25)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-[3- 
^iiiiiuuiuiiicuiuAyjpiienyijpropyi j-[^aipropyi amino jsuiionyljpropanoate | 


712 


(l/?,25)-2-amino-3-(3 3 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 4-[benzyl(l -cyclopropylethyl)amino]-4- 
oxobutanoate 


714 


(l/?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 
methoxybenzyl)amino]methyl}propyl 3-(2 5 5-dimethylbenzoyl)-5- 
methylbenzoate | 


716 


(l/?,2 i S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 4-[(2-methoxy-5-methylphenyl)amino]-4- 
oxobutanoate | 
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718 


(\ R 2W?-aminn-'W3 S-Hiflnnrr\r»hf»r»\/11 1 ff(1 

ethylbenzyl)amino] methyl} propyl (3-hydroxyphenyl)acetate 


720 


cuiiixiu- d 9 j-uiiiuuropneriyij- 1 - j- 

methoxybenzyl)amino]methyl}propyl 3-[hydroxy(2-methylphenyl)methyl]-5- 

methvlh en 7r>atf* 


722 


(li? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

etHvlhen7v1^aminolmptlTv/1 \ nrnnvl S-f <atVi\/itVii^^i/^rtti»-iot<a 
ivksilcj y lyaniiiujjuidiiyi j piupy i j-^ciiiyiiiiio jnicoiinaie 


724 


( 1 /?,25)-2-amino-3-(3,5 -difluorophenyl)- 1 - { [(3- 

cuiyiuciizyi^cuuinojineLnyij propyl ^-[^-^z-iuroyijpiperazin-l-ylJ-4-oxobutanoate 


726 


(l/?,2S)-2-amino-l-[(benzylamino)methyl^ 
L\ vll r' AlJ r , y laiiiiiiu js^ai uuiiyij-^-ineinyiDenzoaie 


728 


(li?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 3-oxoisoindoline-l-carboxylate 


730 


(\ R 9 ^-9-Jiminn-^ CX ^ HiflnrktvM-iVi*»t-iw1\ 1 /IY1 

^ ixv,^o^-z.-<iiiiiiiu- j-^o, j-aiiiuoropnenyi )- 1 - \Lv-^~ 
ethylbenzyl)amino]methyl}propyl 3-(ethylthio)benzoate 


732 


^i-fVj^o^ -x, -diiiiiiu -j) -^~>, j-uiiiuoropnenyi )- 1- 

ethylbenzyl)amino]methyl} propyl thieno[2,3-&]quinoline-2-carboxylate 


734 


^ixv,z,o^-^-cuiiino-o-^j, j-aiiiuoropnenyi J- 1 - {[v^~ 

ethylbenzyl)amino]methyl} propyl 3-(4-methyl-l,3-oxazol-2-yl)benzoate 
hydrochloride 


736 


(l/? 5 25)-2-amino-l-[(benzylamino)methyl]-3"-(4-fluorophenyl)propyl 3- 
(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate 


738 


(l/?,2S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 2-[2-furoyl(methyl)amino]benzoate 


740 


( l/?,25)-2-amino-3-(3,5-difluorophenyl)- 1 - {[(3- 

ethylbenzyl)amino]methyl} propyl 2-hydroxy-4-(3-methoxyphenyl)-4- 
oxobutanoate 


742 


^i/v,zo;-z-amino-i-L(cycioneptyiamino)mem^ 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate 


744 


^ i/v^zoj-z-<imino- i - (L^-metnyiDutyijaminojmetnyl) -3-(4-metnylphenyl)propyl 
3-(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate 


746 


yLi\,*coj z, ciiiiiiiu-jj-^j-iiuoro-j-nyaroxypnenyi^- 1 - \H-5- 

methoxybenzyl)amino]methyl}propyl 3-[(dipropylamino)sulfonyl]propanoate 

hvdrochlnriHp 


748 


( 1 /?,2S)-2-amino-3-(3,5-difluorophenyl)- 1 - {[(3- 

ethylbenzyl)aminolmethyl}propyl 5-hydroxy-l//-indole-2-carboxylate 


750 


^ ixv 5 zo^-z-aiiiino-j-^j ? j-aiiiuoropnenyij- 

ethylbenzyl)aminolmethyl}propyl 2,2-dimethylchromane-8-carboxylate 


752 


( 1 /?,2S)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - {[(3- 

cinyiuciiz-yijdiiiinujincinyi/ propyl o-Denzyipyrazine-z-carooxylate 4-oxide 


754 


(liv,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
methoxybenzyl)amino]methyl} propyl {2- 
[(dipropylamino)sulfonyl]ethyl}carbamate 


756 


( 1 ,2S)-2 -amino-3 -(3 , 5 -di fl uorophenyl)- 1 -( { [ 1 -(hydroxymethyl)-2- 
methylpropyl] amino }methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


758 


(l/? 3 25)-2-amino-14(benzylamino)methyl]-3-(3-chloro-5-fluoropheny 3- 
[(dipropylamino)sulfonyl]propanoate 
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760 



762 



(ltf 5 2S>2-amino-3-(3 5 5^ 
ethylbenzyl)amino]methyl}propyl 4-(4-methoxyphenyl)-4-oxobutanoate 



(l#,2S)-2-amino-l-[(benzylamino)meth^ 3- 
(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate 



764 



(l/? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethy lbenzyl)amino] methyl } propyl 3 -methyl-4-oxo-3 ,4-dihydrophthalazine- 1 - 
carboxylate 



766 



(l/e^^-amino-S-CS^-difluorophenyO-l-ltCS- 

ethylbenzyl)amino]methyl}propyl 3,4-dihydro-2^-l ? 5-benzodioxepine-7- 
carboxylate 



768 



(17?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl [4>(2 ? 5>dioxopyrrolidin-l-yl)phenoxy] acetate 
(lJ?,2iS)-2-amino-3-(2-fu^ 3- 
(aminocarbonyl)-5-r(dipropylamino)carbonyl]benzoate 



770 



772 



(17?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl 5-methyl-4-oxo-3,4-dihydrothieno[2,3 
</]pyrimidine-6-carboxylate 



774 



(liJ^^-amino-S-Cl^-benzodioxol-S-yO-l-ffCS- 
methylbutyl)amino]methyl} propyl 3-(aminocarbonyl)-5 
[(dipropylamino)carbonyl]benzoate 



776 




778 




(l/? 5 2S)-2-amino-3-(3-chloro-5- 
fluorophenyl)- 1 - { [(3 - 

methoxybenzyl)amino]methyl}propyl 5- 
(dipropylamino)-5-oxopentanoate 



780 




(l/? 3 25)-2-amino-3-(3,5-difluorophenyl)- 
1 - { [(3 -ethylbenzyl)amino] methyl } propyl 
6-fluoro-2-hydroxyquinoline-4- 
carboxylate 
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782 


HN 

V 

Qx J ° <C / 

NH 2 \^ 
F 

r S 


(l^,2S)-2-amino-3-(3,5-difluorophenyl)- 
1 - { [(3 -ethylbenzyl)amino] methyl } propyl 
4-oxo-4-(2-thienyl)butanoate 


784 


NH 

cAo H f>s 

v 

F 




786 


(l/? 5 2i?)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-(phenyk^ 3- 
(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate 


788 


(l#,2S)-2-amino-3-(3,5-difluorophe^ 

methylpropyl] amino } methyl)propyl 3 - [(dipropylamino)carbonyl] - 5 - 
methylbenzoate 


790 


(l/?,2^-2-amino-3-(3,5-difl^^ 

methylbutyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


792 


(l^^^-amino-S^^-difluorophenyl^l-l^- 
ethylbenzyl)amino]methyl}propyl 2-(phenoxymethyl)benzoate 


794 


(l^^^^-amino-S-CS^-difluorophenyl)-!-!^- 
ethylbenzyl)amino]methyl} propyl 5-[(2,4-difluorophenyl)amino]-5- 
oxopentanoate 


796 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino] methyl} propyl 5-[(4 3 6-dimethylpyrimidin-2-yl)amino]-5- 
oxopentanoate 


798 


(l^^^-amino^^^-difluorophenyO-l-ltCS- 

methoxybenzyl)amino]methyl}propyl 3-(3-methoxybenzoyl)-5-methylbenzoate 


800 


(l/?,25)-2-amino-3-[3-(benzyloxy)phenyl]-l-{[(3- 
methoxybenzyl)amino]methyl} propyl 3-(aminocarbonyl)-5- 
[(dipropylamino)carbonyl]benzoate 


802 


(l/?,2 1 S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 4-(3,4-dichlorophenyl)-4-oxobutanoate 


804 


(l/?,25)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-[4- 
(methoxycarbonyl)phenyl]propyl 3-[(dipropylamino)carbonyl]-5- 
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1 methylbenzoate 


806 


i (\ R 2.SV2-aminn-'W} S-Hiflnnrnnhpnvn 1 1 

dllllliu J ^J,J U111UUI ULMldlyl )- 1 — \ 1 I J~ 

ethylbenzyl)amino]methyl} propyl 5-[(4-acetylphenyl)amino]-5-oxopentanoate 


808 


(l J R,25)-2-amino-3-[4-(benzyloxy)phenyl]-l-{[(3- 

iii^iiiuAyucii^yi^miuiiujuiciiiyi/propyi j-[^UipropyiaJTiinojCarDOnyjJ-j- 

methylbenzoate j 


810 


^ixvjZ./y^ cuiiiiiu i - \L^j-iiicuiOAyDenzyijaiTiinojm 

[(dipropylamino)carbonyl]-5-methylbenzoate | 


812 


V A-*v,z.tjy ~<uiiiiiu ~j _ ^j 5 j uiiiuuiupiiciiyi j- 1 - 1 

ethylbenzyl)amino] methyl } propyl 3 -( {2- 

[(methylamino)carbonyl]phenyl}thio)propanoate | 


814 


v. ajv >^' 1 -'/ diiniiu- 1 \ j-iiicuiuAyDcnzyi jdininojrneiriyi j- - j-pnenyipropyi I - 
propylbutyl)thio]propanoate hydrochloride | 


816 


(l/J^^-amino-S-CS^-difluorophenyO-l-fCCS- 
1 cuiyiuciizyi^diiiiiiujxrieinyi|propyi ^-[^-einoxypnenyijarninoj-4-oxoDutanoate j 


818 


1 ( 1 /?,2iS)-2-amino-3 - [3 -(benzyloxy)-5 -fluoropheny 1] - 1 - { [(3 - 
iiicLiiyiuuLyi^d-iiiinojiTieiiiyi /propyl :>-^aiTiinocarDonyijo- 

[(dipropylamino)carbonyl]benzoate | 


820 


! (\R ?,^-?-aminn-^-n S -Hi fhiorr*r*h^rwn 1 ( /TO (SXCX \ 

\ Lj\ 9 z,kjj" , ^-<xiiini\j- j-yo 9 j -ciiiiuoropncnyi^- 1 \ \ z-( \ | i3- 
methoxyphenyl)amino]carbonyl}oxy)ethyl]amino}methyl)propyl 3- 

IY d i nror> vl amin nVa rhnn vl! - S -m <=»tVi \/l V» i=»n s» 


625 


7^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-2-(2,3-dihydro-l- 

i/cii^vjiuian ^ vi^ iv v j ciiiy iuciiz,yi^- 1 ? j-uild-ZOlC-H-CdXDOXarillQc j 


627 


Ar-{(2#,3S)-3-amino-443-(^^ 

TTiethoX vhfinzvl VS-mpthvl- AP AT -r\ir\rr\r\\A i cr\r\h tV» q 1 qtmi^p 

invuiuA^ L/vaiZiV ^ liicuiyi-JV ,iv ~uipiopyiioupiiifiaid.rniGc j 


629 


A^-[(2i? 5 35)-3-amino-4-(4-chlorophenyl)-2-hydroxybutyl]-3- 

If H inron vlam i no^Qi 1 1 f*nn \/1 1 - J\f-( *\ -m^thrw x/K^nvwl ^r^T-r^T-tori n*m\A <=» 

^yyii^ji up^ idiiiinw yomnjny ij i v - ^ j~mciii\jAyi_/cii/,yi ^propanaxriiQc j 


631 


A4(2i?,3£)-3-amino-4-(3,5-difl^ 

A/'-nen t vl m a 1 on am i H p 


633 


7»/-[(2 J /?,3 1 S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-iV-(3-ethylbenzyl)- 
3-(trifluoromethoxy)benzamide 


635 i 

V-* s 


iy l v aiiniwj *t -v- J iiuuiu -t t "iiiciiiyipncnyij-z-nyQroxyDutyij'-j- 
[(dipropylamino)sulfonyl]-A^-(3-methoxybenzyl)propajiamide | 


637 ! 


iv j anniiu h— ^j-diiuro- j-iiuoropnenyij-z-nyaroxyDUtyij-j- 
[(dipropylamino)sulfonyl]-A^(3-methylbutyl)propanamide | 


639 ! 

\J S 


iv ^^^> J *->^ j <^iiAii^ h--^j 5 j-uiiiuoropnenyij-z-nyaroxyDuiyij-j | 
2,5 -dioxoimidazolidin- 1 -yl)-A^-(3 -ethylbenzyl)-2- { [( 1 - 

Dronvlbutvl^lllfonvllmptlivl InrnnanarniHF* 1 


641 


A^-[4-(acetylamino)phenyl]-A^-[(2^,35)-3-amino-4-(3,5-difluorophenyl)-2- 

h vdrOX vHl 1 1 vl 1 - 7\f-C\ -PtH \/1 hf»n 'yv/l ^ ci ir»r»i r> am i ^ 

njrvinjA.^ uuiy ij iv ^ j~cuiy iuciizyi^buccincirn.io.c j 


643 


7\^[(2/?35)"3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl] 
jV-(3 -ethylbenzyl)benzamide 


645 


A4(2tf,35)0-ajTiino-4-(3,5-dm^ 

yV-(5-phenyl-l ? 3,4-thiadiazol-2-yl)succinamide | 


647 


N l - {(2/?,35)-3-ammo-2-hydroxy-443-(trifluoromethoxy)phenyl]butyl} -A^ 1 - 
benzyl-A^ 3 ,Ar 3 -dipropylbenzene-l,3 5 5-tricarboxamide | 


649 


Aq(2#,3S)-3-amino-4-^ 

oxo-2-pyrrolidin- 1 -ylethoxy)phenyll-A^,AT-dipropylisophthalamide | 
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651 


V-[(2/?,35)-3-amino-4-(4-chlorophenyl)-2-hydroxybutyl]-// 1 -(3-methylbutyl)- 
Ar ,Ar -dipropylbenzene- 1 ,3,5 -tncarboxamide 


653 


/V-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-2-(l,l- 
dioxidotetrahydro-2-thienyl)-A^(3-ethylbenzyl)acetamide 


655 


7V-[(2/?3iS)-3-amino-4-(4-chlorophenyl)-2-hydroxybutyl]-A^-benzyl-5-m 
A^^-dipropyhsophthalamide 


657 


A4(2^35)-3-amino-4-(3,5-difluorophenyl^ 
5 -hex- 1 -yn- 1 -ylnicotinamide 


659 


A^-[(2/?^5)-3-amino-4-(3-bromophenyl)-2-hydroxybutyl]-3- 
[(dipropylammo)sulfonyl]-A^-(3-methylbutyl)propanamide 


661 


A4(2/^3S)-3-amino-4-(3,5-difluorophen^^^^ 
3-methoxyisoxazole-5-carboxamide 


663 


A4(2#,3S)-3-amino-4-(3,5-difluorophenyl^ 
2,3 -dimethyl- l//-indole-7-carboxamide 


665 


A4(2/?,3S)-3-amino-4-(3,5-difluorophenyl^^ 
AT-(3-ethylbenzyl)-2-hydroxy-4-oxobutanamide 


667 


A^ , -[(2i?,35)-3-amino-4-(3-fluoro-4-methoxyphenyl)-2-hydroxybutyl]-V-(3- 
methoxybenzyl)-N 5 jV -dipropylbenzene- 1 ,3, 5-tncarboxamide 


669 


A4(2^3S)-3-amino-4-(3,5-difluorophenyl^ 
2-(l-methyl-l//-indol-3-yl)-2-oxoacetamide 


671 


Af-[(2i?,3S)-3-amino-4-(3-fluoro-4-mefo^ 
(3-methylbutyl)-A^,A^-dipropylisophthalamide 


673 


AT-[(2i?,35)-3-ammo-2-hydroxy-4-(4-methylphenyl)butyl]-3- 
[(dipropylamino)sulfonyl]-7V-(3-methoxybenzyl)propanamide 


675 


N l - [(2R 9 3S)-3 -amino-4-(3 -fluoro-4-methylphenyl)-2-hydroxybutyl] -N [ -benzyl- 
N -dipropylbenzene-l,3,5-tricarboxamide 


677 


A4(2^3S>3-amino-4-(3,5-difluoropheny0 
2-[5-(4-methylphenyl)-2^-tetrazol-2-yl]acetamide 


679 


A^[(27? ? 35)-3-amino-4-(3 J 5-dichlorophenyl)-2-hydroxybutyl]-3- 
[(dipropylamino)sulfonyl]-A'-(3-methoxybenzyl)propanamide 


681 


Af 1 -[(2i?,35)-3-amino-2-hydroxy-4-(2-thienyl)butyl]-A^ 1 -(3-methylbutyl)-A^ J ,7V :i - 

1 * 11 4] • 4 * 4 

dipropylbenzene- 1,3 ,5 -tncarboxamide 


683 


A^-[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A r -(3-ethylbenzyl)- 
5-methyl-3-phenylisoxazole-4-carboxamide 


685 


A^[(27? 5 35)-3-amino-4-(4-fluorophenyl)-2-hydroxybutyl]-7V-benzyl-5-methyl- 
A^Af-dipropylisophthalamide 


687 


Ar 1 -[(2/?,35)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-iV rl -(3- 
ethylbenzyO-A^-fCmethylsulfony^acetylj-A^-pentylglycinamide 


689 


F 
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691 


F O F Y^ F 

NH 2 




693 


l ^\ J 0 H i NH 2 F 
H 


A^-[(2/? 5 35)-3-amino-4-(3,5- 
difluorophenyl)-2-hydroxybutyl] -N-(3 - 
ethylbenzyl)-4-(l//-indol-3-yl)-4- 
oxobutanamide 


695 


AA-[(2i?3^-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-^ 
thiadiazol-2-yl)-7V-(3-ethylbenzyl)succinamide 


697 


N- [(2/?,3 S)-3 -amino-4-(3 , 5 -difluorophenyl)-2 -hydroxybutyl] -jV-(3 -ethylbenzyl)- 
4-(3-fluoro-4-methoxyphenyl)-4-oxobutanamide 


699 


ethyl 4-([(2/?,3 1 S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]{3- 
[(dipropylamino)carbonyl]-5-methylbenzoyl}amino)piperidine-l-carboxvlate 


701 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 
4-(2-fluorobenzoyl)-l//-pyrrole-2-carboxamide 


703 


A^ 1 -[(2/?35)-3-amino-4-(4-chlorophenyl)-2-hydroxybutyl]-A^ 1 -benzyl-jV 3 ,/^- 
dipropylbenzene- 1 ,3,5-tricarboxamide 


705 


A^-{(2i? 5 3^-3-amino-2-hydroxy-4-[3-(trifluoromethyl)phenyl]butyl}^ 
methylbutyl)-A^ 5 A^ 3 -dipropylbenzene-l,3 ? 5-tricarboxamide 


707 


A4(2^3S>3-amino-2-hydroxy-4-(4-hydro^ 
methylbuty^-TV'^-dipropylisophthalamide 


709 


A4(2^3S>3-amino-4-(3,5-difluoro^ 
2-(4-morpholin-4-ylphenyl)acetamide 


711 


A^-{(2/?^5)-3-amino-2-hydroxy-4-[3-(trifluoromethoxy)phenyl]butyl}-3- 
[(dipropylamino)sulfonyl]-A^-(3-methoxybenzyl)propanamide 


713 


A4(2/?3S)-3-amino-4-(3,5-difluoropte 
cyclopropylethyl)-A^-(3-ethylbenzyl)succinamide 


715 


A^4(2/?,35)-3-amino--4-(3 3 5-difluorophenyl)-2-hydroxybutyl]-3-(2,5- 
dimethylbenzoyl)-A^-(3-methoxybenzyl)-5-methylbenzamide 


717 


N- [(2R,3S)-3 -amino-4-(3 , 5 -di fluorophenyl)-2 -hydroxybutyl] -N-(3 -ethy lbenzyl)- 
A^-(2-methoxy-5-methylphenyl)succinamide 


719 


A^-[(2/?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-7V-(3-ethylbenzy 
2-(3-hydroxyphenyl)acetamide 


721 


A^-[(2/? 5 35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3-[hydroxy(2- 
methylphenyl)methyl]-A^-(3-methoxybenzyl)-5-methylbenzamide 


723 


AA4(2^35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-7V-(3-ethylbenzyl)- 
5 -(ethyl thio)nicotinamide 


725 


A^-[(2/?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 
4-[4-(2-fiiroyl)piperazin-l-yl]-4-oxobutanamide 


727 


A^-[(2/?35)-3-amino-4-(3-fluoro-4-methylphenyl)-2-hydroxybutyl]-A^-benzyl-5- 
methyl-A^-dipropylisophthalamide 
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729 


M[(2 J R,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 

3-oxoisoindoline- 1 -carbnxamidp 


731 


/V-[(2/?,35')-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 

3-f etb vltTiin^hprizarnidp 


733 


A^-[(2 J R,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3- 

pfVl\/1 V^pri "7 \/l \\\\ \ f^nr\[ r ) ^-/ilniiinr\lin 7 _r» arKrw ami/-1*» 
wlliy lUCU^^ 1 J lllldlVJ^Z,, J~(yj*^UlIlUllIlC~Z l -L/ClJ □OXcuTlltlC 


735 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-//-(3-ethylbenzyl)- 
3-(4-methyl-l,3-oxazol-2-yl)benzamide hydrochloride 


ID 1 


TV -L(2/c,3^)-3-ammo-4-(4-fluo 
dipropylbenzene-l ? 3»5-tricarboxamide 




*V-(z- \ L L(^ 5 3o)-3 -amino-4-(3 ,5 -aiiluorophenyl)-2 -hydroxybutyl] (3 - 
ethylbenzyl)amino]cajbonyl}phenyl)-A^methyl-2-furajnide 




AH(2/t 5 Jo)-J-amino-4-(3 5 5-ain^ 
2-hydroxy-4-(3-methoxyphenyl)-4-oxobutanamide 


743 


A4( 2 ^3S)-3-amino-4-(3,5-difluoro^ 

mpfli vl- A/ 1 A/ , -dinrrm\/1i conhthol amiHp 

lllt/LIiyi iv ,iV 'UljJI Lljpy llolJ^Xllll<llcliIllLlC 


745 


A^'-[(2/?,3 1 S)-3-amino-2-hydroxy-4-(4-methylphenyl)butyl]-V-(3-methylbutyl)- 

AA"^ A/^ -d i nronvl b pn 7Pn p- 1 ^ S -tri r^arhrw ami H p» 


747 


A^-[(27?35)-3-amino-4-(3-fluoro-5-hydroxyphenyl)-2-hydroxybutyl]-3- 

rrdlT>ror> vl ami tin^<?l 1 1 fon \/1 1 - Al-f ^ -m Rthr* y A/hp'nvwl ^r\rr\r*an am i H<=» Vi\//^i-rvr'V»l^v»-ii-l£k 

lvv Jr 1 Jr idiniiiAj youii^iiy ij-i v-^j-iiicuiuAy uciizyi ^prupdiidiiiicic nyorocnioriQC 


749 


A^-[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-Af-(3-ethylbenzyl)- 

S-n vdroxv- 1 ti rl nl p-9 -p £irHr\ y am i H 


751 


A4(27^3^-3-amino-4-(3,5-difl^^ 

y 9 -Hi rnpt"Vi\/1f*ViT*rkrri nnp-8-r 1 arhrw cuniH <a 
Ullllt lliy Idll Ullicll 1C O tdl UUAallllvlC 


753 


A4(2^3S)-3-amino-4-(3,5-difluoro^ 

n \/1 nPn7 \/1 \rt~C\ vin p_9_r*Q t*V\rw a m i H /=» zl nvi/lo 
cui y iL/ciiZi y i ^pyi dZ/lUC Z,-Lal UUAclIIlliiC H-OAIQC 


755 


2-({[[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 
iii^uiv^Ay uciiZiyi^aiimnjjL/cii uuiiyi j ouiiiiu )~i v,yv-QipropyicinanGSuiionarniQC 


757 


A^-[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-Af-[(l/?)-l- 
v A1 y U1UA ; iiicui yi^ z,-iiicniyipiupyij- »j-iiiciiiyi-/v ,7v -uipropyiisopninaianiiQC 


759 


A4(2^,3S)0-amino-4-(3-cM^ 

rrdinron vl am i nnki 1 1 fnn vIlnrnnanamiHp 


761 


A^-[(2/? 5 35)-3-amino-4-(3 J 5-difluorophenyl)-2-hydroxybutyl]-^ 

4-^ 4-mPtbnxvr>bpn vl^-4-riYnhi itnn ami H p» 


763 


A^'-[(2i?35)-3-amino-2-hydroxy-4-(4-hydroxyphenyl)butyl]-//'-benzyl-^- 5 ,7V r - i - 

dinrnnvlbpnypnp- 1 ^ S-tri r*^rKr\Y ami H <=» 


765 


^[(2/?,35)^-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-A^-^ 

3-mptb vl-4-OYO-^ 4-H i Vl \/H tH a 1 a n ^ 1 rQrKnvomiHp 
ni^iiivi *r uau JjfUUiyui \JJpilllld.lclZ*lIlC~ 1 "Cell DUX dilll CIC 


767 


A^-[(2/?35)-3-amino-4-(3 3 5-difluorophenyl)-2-hydroxybutyl]-/V-(3-ethyl^ 

3 4-di nvnrn- / T~T— 1 S— V^f^TT^r^Hi p\ y ^t\i n 7 rorKAvomiVlp 
-'j^ i i_y \ai \j z.1 j i 5 •j-ucil^tJUltJACpj.IJ.C-' / -Cd-lDOAcirTllClC 


769 


A r -[(2/?,3iS^-3-amino-4-f3,5-difluorophenvl)-2-hvdroxvbutvll-2-r4- 5- 
dioxopyrrolidin-l-yl)phenoxy]-A^-(3-ethylbenzyl)acetamide 


771 


A^ , 4(2/?,35)-3-amino-4.(2-furyl)-2-hydroxybutyl]-A^ l -(3-me^ 
dipropylbenzene-l,3,5-tricarboxamide 


773 


A4(2i?,35>3-amino-4-(3,5-^ 

5-methyl-4-oxo-3 ? 4-dihydrothieno[2 ? 3-t/]pyrimidine-6-carboxarnide 


775 


A^ 1 v (2/?,35)-3-ajriino-4-(13-benzodioxol-5-yl)-2-hydroxybutyl]-V 
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methylbutyl)-jV ,N -dipropylbenzene-13,5-tricarboxamide 



777 




779 


A^-[(2/?,35)-3-amino-4-(3-chloro-5-fluorophenyl)-2-hydroxybutyl]-//-(3- 
methoxybenzyl)-A^AP-dipropylpentanediamide 


781 


7/-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 
6-fluoro-2-hydroxyquinoline-4-carboxamide 


783 


//-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 
4-oxo-4-(2-thienyl)butanamide 


785 


A^ J -{[[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyll(3- 
methoxybenzyl)amino]carbonyl}-N \N -dipropyl- /3 -alaninamide 


787 


1 A rl 4(2^3^)-3-amino-2-hydroxy-4-(phenylthio)butyl]-A^ 1 ^ 
A^^-dipropylbenzene- 1 ,3,5-tricarboxamide 


789 


A4(2#^S)-3-amino-4-(3 5 5-dm^ 
(hydroxymethyl)-2-methylpropyl]-5-met^^^ 


791 


A4(2#,3S)-3-amino-4-(3,5-difluoro^^ 
(hydroxymethyl)-2-methylbutyl]-5-met^^^ 


793 


A4(2^,3S)-3-amino-4-(3,5-difluorophen^^ 
2-(phenoxymethyl)benzamide 


795 


A^[(2^35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(2,4- 
difluorophenyl)-A^-(3-ethylbenzyl)pentanediamide 


797 


A^-[(2i?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(4 5 6- 
dimethylpyrimidin-2-yl)-A^(3-ethylbenzyl)pentanediamide 


799 


A^-[(2i? 5 35)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-3-(3- 
methoxybenzoyl)-A^(3-methoxybenzyl)-5-methylbenzamide 


801 


A^(2/?3S)-3-amino-4^3-(benzyloxy^ 
methoxybenzyl)-A^Af 3 -dipropylbenzene- 1 ,3,5-tricarboxamide 


803 


A^-[(27? 3 35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-4-(3,4- 
dichlorophenyl)-A^-(3-ethylbenzyl)-4-oxobutanamide 


805 


methyl 4- {(2S,3i?)-2-amino-4-[ {3-[(dipropylamino)carbonyl]-5- 
methylbenzoyl}(3-methoxybenzyl)amino]-3-hydroxybutyl}benzoate 


807 1 


AT-(4-acetylphenyl)-A^-[(2/? > 3*S)-3-amino-4.(3 5 5-difluorophenyl)-2- 
hydroxybutyl]-A^-(3-ethylbenzyl)pentanediamide 


809 


N- {(2 J R,35 , )-3-amino-4-[4-(benzyloxy)phenyl]-2-hydroxybutyl} -N-(3- 
methoxybenzyO-S-methyl-A^^-dipropylisophthalamide 


811 


A4(27?3#)-3-amino-2-hydroxy-^ 
methyl-A^W-dipropylisophthalamide 


813 


2-({3-[[(2/?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 
ethylbenzyl)amino]-3-oxopropyl}thio)-7^-methylbenzamide 


815 


A^[(2/?35)-3-ammo-2-hydroxy-4-phenylbutyl]^-(3-methoxybenzyl)-3-[(l- 
propylbutyl)thio]propanamide hydrochloride 


817 


//-[(2/? 5 35)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-Ar-(4- 
ethoxyphenyl)-A^-(3-ethylbenzyl)succinamide 


819 1 


A^'-{(2/?3^-3-aminO"4-[3-(benzyloxy)-5-fluorophenyl]-2-hydroxybu^ 
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methylbutyO-A^^-dipropylbenzene-l ,3,5-tricarboxamide 


821 


2-([(2i?,3 l S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl] {3- 

rfdinronvlflTTiin n^rarhnnvll-S-rripthvlhpn^rix/l \ Qminr^*»tV>\/1 CX 
L\v*ipi Kjpy j*ls€*j. uyjuy ij- j-iiicuiyiucil^.uyi J cUIlUlU jdliyi I j - 

methoxyphenyl)carbamate 


822 


(17? ? 25)-2-amino-3-(3 9 5-difluorophenyl)-l-{[(3- 

wuiyiuciiZiyi^aiiiimjjiiicLiiyi j propyl j-^Dcnzyioxyjoenzoaie i 


824 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[(15)-2-hydroxy-l- 
iiicuiyicuiyijdiiiiiiu/iiiciiiyi jpropyi j-[^aipropyianiino jcaroonyijo- 
methylbenzoate | 


826 


^ l JV,4t,L> ^ ^ <*illlllO-J-^JJCillclllUUIUpilCIiyi ^- 1 -1 \| J~ 

(trifluoromethyl)benzyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate | 


828 


(1 /? 2,^V2-aminn-1-f1 S-Hifliir»rrmVif*nwn 1 SXCX \ 

\ ii\y^.L> j-^.-aiiiiiHj-D-yj y j-uiiiuoropiicnyi )- 1 - \L^-5~ 

ethylbenzyl)amino]methyl} propyl 4-(4-hydroxyphenyl)-4-oxobutanoate 


810 

O J \J 


^ ix\,^o^-z- amino- 1 - \Lw" meinux y° e ^yijaniinojnietiiyi}-j-[j- 
(trifluoromethyl)phenyl]propyl 3-[(dipropylamino)sulfonyl]propanoate | 


832 


v iJ^yt'Oj -cuiinio -D ~> -umuoropnenyi )- 1 - \Lv^~" i 

ethylbenzyl)amino] methyl} propyl 3-(piperidin-3-ylsulfonyl)benzoate 
dihvdrochloridp 1 

villi J Ul V/wlllvl iviv 1 


834 


( l^S^-amino-S -(3 ,5 -difluorophenyl)- 1 - { [(3 - 

6tnVinCn7Vl iPimiTinlmPthvl \ nrot^vl fy-o]~\]r\rr\-A.-Vi \rr\ rnv\/ni linnlinp '") /«orKAv\r1nt£k 

^ixxjiu^LLcy i^aiininj j incuiy i / piupyi o-v^iiioio-H-iiyuroxycjuinoiinG-z-carDOxyiate « 


836 


(l#,2S)-2-amino-l- {[(3-methoxybenzyl)amino]methyl}-3-(2-thienyl)propyl 5- 
(dipropylamino)-5-oxopentanoate | 


838 

\j ~J \J 


yiiVy^oj z. diimio- 1 - incinoxyDenzyijaiTiinojniein i 
[(dipropylamino)carbonyl]-5-methylbenzoate | 


840 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethvlbenzvnaminolmethvl Inronvl f^-nvn-l-nhpnx/lnx/T-iHQ^iri-i (&J-T\ A/i^ar^tot^ 


842 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethvlbenzvnaminolmethvHnronvl 1-/4- 

[(methylsulfonyl)amino]phenyl}propanoate | 


844 


f l/?,2iS^-2-amino-3-f4-fluoro-3-rnethv1nhenvR-1 -irri- 1 

\ * x v ')^~ L - J J miiuiw It 1 1 CI 1 KJ 1 1 1 HIV 1LI1 It'll V 11 1 l I 1 J" 

methoxybenzyl)amino]methyl}propyl 3-(aminocarbonyl)-5- 
rfdipropvlamino^carbonvllbenzoate 1 


846 


(l/?,25)-2-amino- 1 -[(benzylamino)methyl]-3-(4-methylphenyl)propyl 3- 

rr Hinrnnvl^mino^pJirHon \rY\-^k-rY\e*t\\\rXY\f*r\ r 7r\ntc* 

^uipi up ^ laiuiiiu jk^cll uvJiiy ij- j-iiiciiiyiuciiz < Od.lC j 


848 


( 1 /?,25)-2-amino-3 -(3 , 5 -di fluorophenyl)- 1 - { [(3 - 

iodobenzyl)amino]methyl} propyl 3-(2-chlorophenoxy)propanoate | 


850 

\j s \j 


^1^,^.0^ ^ oiniiiu -^h- -iiuorupiicnyi^ -i -\L^j-irieinyiDUtyijaininojrnetnyi| propyl I 
3-(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate | 


852 


n R 2^-2-31711110-1-^1 S-Hiflnornnhpn\/n 1 fXCX 1 

^ijv,^j^ a. diiiiiiu- j-^ d 9 j-uiiiuoropncnyij- 1 - \ 1 1 j- 

ethylbenzyl)amino] methyl } propyl iV-(4-chlorobenzoyl)-D-alaninate | 


854 


( 1 /?,25)-2-amino-3-r3-(benzYlox Y)-5-fluoroDhenvll- 1 -IIY3- 
methoxybenzyl)amino]methyl} propyl 3-[(dipropylamino)sulfonyl]propanoate 
hydrochloride | 


856 


(l/?,2 4 S , )-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)aminolmethyl } propyl 4-(4-methylphenyl)-4-oxobutanoate 


858 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)aminolmethyl} propyl 4-oxo-4-{[3- | 
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(trifluoromethyl)phenyl]amino}butanoate 


860 


(l/?,25)-2-amino-3-(l,3-benzodioxol-5-yl)-l-{[(3- 
methoxybenzyl)amino]methyl} propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


862 


(l/? 5 2iS)-2-amino-3-(3,5-difluorophenj 
ethylbenzyl)amino] methyl } propyl (5 -] 


'l)-l-{[(3- 

pyridin-2-yl-2//-tetrazol-2-yl)acetate 


864 


HO. 
H 2 N ] 




866 


N 

o=s=c 

c 


or 


(l/?,2iS)-2-amino-l-{[(3- 
methoxybenzyl)amino]methyl}-3-(3- 
methylphenyl)propyl 3- 
[(dipropylamino)sulfonyl]propanoate 


868 

VJ \m* 


(17? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl isoxazole-5-carboxylate 


870 


(l/?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl } propyl (3 , 5 -dimethoxyphenoxy)acetate 


872 


(li? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino] methyl} propyl 4-(2,5-dimethyl-l//-pyrrol-l-yl)-3- 
hydroxybenzoate 


874 


(li?,25)-2-amino-3-(3-bromophenyl)-l-{[(3- 

methoxybenzyl)amino]methyl}propyl 5-(dipropylamino)-5-oxopentanoate 


876 


(l/?,25)-2"amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 4-{[5-(cyclopentylmethyl)-l,3 J 4-thiadiazol-2- 
yl] amino } -4-oxobutanoate 


878 


(l/? ? 25)-2-amino-l-[(benzylamino)methyl]-3-[3-(trifluoromethyl)phenyl]propyl 
3-(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate 


880 


(l/? 5 25)-2-amino-3-(3 ? 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino] methyl} propyl (3-oxo-l,2-benzisothiazol-2(3#)-yl)acetate 


882 


( l#,2S>2-amino-3-(3,5 -difluorophenyl)- 1 -( {[ 1 -methyl-5-(pyrrolidin- 1 - 

ylcarbonyl)-l//-pyrrol-3-yl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]- 
5-methylbenzoate 


884 


(l/Z,25)-2-amino-3-(3,5-difluorophenyl)-l.{[(3- 

ethylbenzyl)amino]methyl} propyl 4-(3,4-difluorophenyl)-4-oxobutanoate 


886 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl } propyl 4-(2-naphthyl)-4-oxobutanoate 


888 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)- 1 - {[(3- 

ethylbenzyl)amino]methyl } propyl 4,6-diethoxypyridine-2-carboxylate 
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890 

\J s \J 


(\R 2.SV2-amino-W? ^-rliflunrnnhpnvn-1 .(\C\ 

ethylbenzyl)amino]methyl} propyl 4-(5-methyl-l//-pyrrol-2-yl)-4-oxobutanoate 


892 


(\R 2.S r f-2-amino-^-n ^-riifliinrnnhpnvIV 1 -(XC\ 

ethy lbenzyl)amino] methyl } propyl 3 -( { [2- 
(methylamino)ethyl] amino } sulfonyl)benzoate hydrochloride 


894 


methoxybenzyl)amino]methyl} propyl 3-methyl-5-(4-methylbenzoyl)benzoate 


896 

\J *s \J 


^1^X5^.0^ ^ oxiiiiiu J ^ 1 , j-uciiz,uuiuaui- j-yij- 1 -[^Dcnzyiaminojmetnyijpropyi J- 
[(dipropylamino)carbonyl]-5-methylbenzoate 


898 


(l/? 5 25)-2-amino-3-(3,5-difluorophenyl>l-{[(3- 

^tn_y lu^iizi^y i^cuiiiiiujmcLiiyi j-piupyi j-^pipcr<iziii- 1 -yisuiionyi jDenzoaie 
hydrochloride 


900 


(li?,25)-2-amino-14({2-[4-(aminosulfonyl)phenyl]ethyl}^ 
uiiiuunjpiicnyi^piupyi j-^uiprupyidinino jcaroonyijo-meinyiDenzoate 


902 


(li?,2S)-2-amino-3-(3,5-difluorophenyl)- 1 -( {[2-hydroxy- 1 - 
(hydroxymethyl)ethyl] amino } methyl)propyl 3 - [(dipropylamino)carbonyl] -5 - 

m p t h vl h pn 7 n n t p 
iiivui y lu^ii^uaiv 


904 


( 1 i?,25)-2-amino-3 -(4-fluoro-3 -methylphenyl)- 1 - { [(3- 

nipfhvl niltv1^aiTlinr>lniPth\/1 Inrnnvl 'X-f Qminnr , arKr\n^rU ^ 
j.nw'iii^iL/utji'iycLniiiivjjiiicLiiy iy pujpyi j-^ailllllULdXDUIiyi )~D" 

[(dipropylamino)carbonyl]benzoate 


906 


(\ R 2iSV2-aminn-l-n S-Hi fliinrnnhpnvn 1 /IV* 

ethylbenzyl)amino]methyl} propyl 3-(3-oxo-2,l-benzisothiazol-l(3^)- 
vnnrooanoate 


908 


(li?,2i)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl (2,6-dihydroxypyrimidin-4-yl)acetate 


910 


^i^Vj^d^ z, amiiiu- 1 - \L^j-iiicuiUAyDcnzyijaminojmeinyi|-j 
(trifluoromethyl)phenyl]propyl 5-(dipropylamino)-5-oxopentanoate 


912 


(li?,2iS)-2-amino-l-[(benzylamino)methyl]-3-(4-hydroxyphenyl)propyl 3- 

IY dinronvla minn^n! fnnvllnrnnanniitp 


914 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 4-(3,4-difluorophenyl)-2-methyl-4- 

ox ohii tan natp 


916 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

Pthvlhpnyvl^a iriinr* 1 iriptli\/l \ rirr*r\\/l ^ ava ^ X ( 0 *-*\rt~i/4i*-i O 

cuiy lucii^yi^ajiiiiiijjiiicLiiyi j- propyl j-OAO-.j-[_^z-pyriQin-z- 
ylethyl)amino]pentanoate 


918 


fl /? 2.S r i-2-amino-^-r^ S-HifIiir>rnnhpn\/n 1 SXCX 

ethylbenzyl)amino]methyl} propyl [2-(4-fluorophenyl)-l,3-benzoxazol-5- 
vll acetate 


920 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethvlbenzvl^aminolmethvl 1-nrnnvl Af-f anilinnparhAnvlWlvpin'jfp 


922 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino] methyl } propyl iV-(2,6-dimethox vbenzo vl) el vcinate 


924 


(l/?,25')-2-amino-3"(3 3 5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 2-(l,3-dithian-2-yl)-3-fliroate 


926 


(l/?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 2-[2-oxo-2-(propylamino)ethyl]benzoate 


928 


(li^,25)-2-ajnino-l-[(benzylamino)methyl]-3-(3-bromophenyl)propyl 3- 
[(dipropylamino)sulfonyl]propanoate 
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930 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
iodobenzyl)amino]methyl}propyl 3-(2-fluorophenyl)propanoate 


932 

-X +m 


(\R 2^-2-aminn-^-n 5-difhinrnnhenvlVI -(((1- 

ethylbenzyl)amino]methyl} propyl 5-methylthiophene-2-carboxylate 


934 


( 1 /?,2S)-2-amino-3-(3 , 5-difluorophenyl)- 1 - { [(3 - 

indnhpn7 vitamin r> lm ptVivl \ x\tc\v\\j\ r4«fHf a ri'7\/lr\Y\At'\Vi<=»ri\/11ar>*»t ot*» 


936 


(ltf,2S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

t>my ludi^yi^aiiiinujiiicuiyi /piupyi / -uimcinyi[ i ,z 5 HjrnazoiOLH 3 j-#jpynrnioin- 
3 -yl)thio] acetate 


938 

S 


2,SV2-amino-'W3 5-diflnnrnnhpnvn 1 f\C\ 

ethylbenzyl)amino]methyl} propyl 4-[(l-acetyl-2,3-dihydro-l^-indol-7- 

vnaminol-4-oxohntanoate 


940 


a^2S)-2-amino-3<3,5-difluorophenyl)-l-{[(3- 

v/ni_y luwu/jy i^aiiiniujiiit/uiy i jpiupyi j-[^j-aL/Ciyipiiciiyi jarninoj- j-oxopenianoaie 


942 


(1^2S)-2-aminoO-(3,5Klifluorophenyl)-l-{[(3- 

v^iny iu^iiz,y i^aniiiiujuiciiiy 1 j-piupyi j-^t-oiiiui upnenuxy j-z-nyQroxyprop ano ate 


944 


A^(lS,2i?)-3-(benzylamino)-l-^ 

A/^ A/^-dir>rnT*>v1Hpri'7Pnp-1 ^ S-trirarhnYQmiHp 


946 


(17?,25)-2-amino-l-[(benzylamino)methyl]-3-(3-methylphenyl)propyl 3- 

f aminocarbon Hinronvlaminn^rarhrvn vll Hpn a fp» 


948 


( l^,25)-2-amino-3-(3,5-difluorophenyl)- 1 - { [(3- 

ethvlben7v1^amiTiolmptVivHnrnnvl 1 /^-inHn1p-7_r , ;*rV*r*Y\/1cit<=» 


950 


(l/?,2S)-2-amino-l-{[(3-methylbutyO^ 
3-(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate 


952 

S —J 4* 


^iyv,x,o^ axiiijiu- j-^j, j -liinuur upncnyij- 1 - ^ ii j- 
ethylbenzyl)amino]methyl}propyl 4-(l,2,3-thiadiazol-4-yl)benzoate 


954 


yLj.\ 9< £,Dj z, cuiiiiiu j_ j ^ucii^yiuxy j j iiuurupiicriyij- i - \ Lv*^"" 

methoxybenzyl)amino]methyl}propyl 3-[(dipropylamino)sulfonyl]propanoate 


956 


(IR 2^-2-amino-^-n S-difhinrnnhpnvn-1 -/IV* 

ethylbenzyl)amino]methyl} propyl 3-(4,4-dimethyl-2,5-dioxoimidazolidin-l-yl)- 
2- {[(1 -propylbutyl)sulfonyl]methyl}propanoate 


958 


^iiv,^u; z. auiiiiu i iiiciiiyiuuLyi^aiiiiiiojiiieiriyi / - j-^-nieinyipJienyijpropyl 
3 - [(dipropylamino)carbonyl] -5 -methylbenzoate 


960 


(l/? 5 25)-2-amino-l-[(benzylamino)methyl]-3-[3-fluoro-5- 

^uiiiuuiuuicuiyi^piiciiyijpiupyi j-L^uipropyiarnino jcarDonyij- D-metnyiDenzoate 


962 


( 1 /?,2,y)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - { [(3- 

ethylbenzyl)amino]methyl } propyl [ 1 -methyl-3-(methylthio)- 1 //-indol-2- 
yl] acetate 


964 


( l/?,25)-2-amino-3 -(3 ,5 -dichlorophenyl)- 1 - { [(3- 
methylbutyl)amino]methyl} propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate 


966 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl [(2-{[4-(l,3-oxazol-5-yl)phenyl]amino}-2- 
oxoethyl)thio]acetate 



239 



MBHB No. 02 -760 -A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 



1 968 


1 9" 

O HN 

H 2 N "\ 


(1^2S)-2-amino-3-(3,5- 
difluorophenyl)- 1 - { [(3- j 
ethylbenzyl)amino]methyl } propyl 4-(2 - 
furyl)-4-oxobutanoate 


970 


J 

r=zN N-o HNT 

° A 

H 2 N 1 

A 


(li?,2S>2-amino-3-(3,5- 
difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl } propyl 3 -(3 - 
pyridin-2-yl-l,2,4-oxadiazol-5- 
yl)propanoate 


972 


V 

HN F 

V-N O A>^ F 

y-NH H 2 N 
O 


(l/?,25)-2-amino-3-(3,5- 
difluorophenyl)- 1 - f f(3- 
ethylbenzyl)amino]methyl}propyl [2- 
(acetyl amino)- 1 , 3 -thiazol-4-yl] acetate 


1 974 


(17?,25)-2-amino^3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino] methyl} propyl [(4-methyl-4//-l ,2,4-triazol-3- 

yl)thio] (phenyl)acetate | 


976 


(li?,25)-2-amino-3-(4-chlorophenyl)-l-{[(3-methylbutyl)amino]m 

3 - [(dipropylamino)carbonyl] -5 -methylbenzoate | 


978 


(l/? 5 25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 4-(l,3-benzothiazol-2-yl)butanoate | 


980 


(l/? 5 25}-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 4-[(3-chloro-4-fluorophenyl)amino]-4- 
oxobutanoate j 


982 


(li? 5 25)-2-amino-3-[3-(benzyloxy)-5-fluorophenyl]-l-{[(3- 
methylbutyl)amino]methyl} propyl 3-[(dipropylamino)carbonyl]-5- 
methylbenzoate | 


984 i 


(li?,2 i S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl [(2-oxo-2,3-dihydroquinazolin-4- 
yl)thio]acetate 


823 


A^-[(2/?35)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-3-(benzyloxy)^ 
(3 -ethylbenzyl)benzamide 


825 


A^[(2/?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-[(l^ 
l-methylethyll-5-methyl-A^^-dipropylisophthalamide | 


827 


A^-[(2/?35)-3-amino-2-hydroxy>4-(pentafluorophenyl)butyl]-5-meth 
dipropyl-//-[3-(trifluoromethyl)benzyl]isophthalamide | 
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829 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-//-(3-ethylbenzyl)- 
4-f 4-h vdrox vnhen vlV4-ox ohutanam i H p 


831 


iV-{(2/?,35)-3-amino-2-hydroxy-4-[3-(trifluoromethyl)phenyl]butyl}-3- 

\( diDrODVlaniillO^Sulfonv11-A/-ri-iTlPthnvvhpn7v1 Wnn^namiHp 


833 


A4(2/?3S)-3-amino-4-(3,5-difluoro^ 
3-foioeridin-3-vlsu1fon vl^hen7amidp diVivdrnrhlnriHp 

— ' y^/i|Jvi lvini — ' jr ikjwiivil Jf I y UvllCiCUlllUt' VJ.HJ._y \J.l v/L/HIlJl. lUv 


835 


A4(27?3S)-3-amino-4-(3,5-difl^ 

ethv1Hpn7 vl^-4-li vdTnvvniiinr>1inp-9-r , nrKnY5»rniHf> 


837 


A4(2^3S)-3-ajiaino-2-hydroxy^ 

dinronvlnentanpdiamidp 


839 


A4(2#,3S)-3-amino-2-hydroxy-^ 

A/ 1 A/ , -dinrnnv1i<;nr>VitVia1fimirlp 


841 


A4(2^3S)-3-amino-4-(3,5-difluoro^ 

2-f 6-oxo-3-nhen v1nvridfl7in-1 f 6 /7i - vl a rptarni Hp 


843 


7V-[(2/?35)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-A^-(3 

3- 1 4-frrneth vlsulfonvnaminolnhpnvHnrnnanarni Hp 


845 


A/'-[(2/?,35)-3-amino-4-(4-fluoro-3-methylphenyl)-2-hydroxybutyl]-iV l -(3- 

methoxvbenzvlVA/^ A/^-dinronv1hpn7pnp-1 1 S-tiHrariSriYJirniHrf:* 


847 


A^-[(2i?35)-3-amino-2-hydroxy-4-(4-methylphenyl)butyl]-A^benzyl-5-m 
A^A^-dipropylisophthalamide 


849 


A^-[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3-(2- 
chlorophenoxy)-A^-(3-iodobenzyl)propanamide 


851 


N 1 -[(2/?,3S)-3-amino-4-(4-fluo^ 
A^ 3 ,A^ 3 -dipropylbenzene- 1 ,3,5-tricarboxamide 


853 


9 

CI 




855 


f% H—Cl 

? h V ni 

H 2 N,,^N^A oCH3 


7V-{(2/?,35)-3-amino-4-[3-(benzyloxy)- 
5-fluorophenyl] -2 -hydroxybutyl } -3 - 
[(dipropylamino)sulfonyl]-A^-(3- 
methoxybenzyl)propanamide 
hydrochloride 
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•A 

HO N ] Y |f 
NH 2 l^yJJ 

F 


/v-[(ZA,ji3 jo-amino-4-(j ,j- 

difluorophenyl)-24iydroxybutyl]-N-(3- 

ethylbenzyl)-4-(4-methylphenyl)-4- 

oxobutanamide 


859 


HN 


(1^25>2-amino-3-(3,5- 

difluorophenyl)- 1 - {[(3- 

eth vlbenzvH amino 1 meth vl Inronvl 4- 

w -* 7 **** w j. i«j t a y 14111111V/ i ill v ill y i i l/ x v/ yj y i 

oxo-4-{[3- 

(trifluoromethyl)phenyl] amino } butanoa 
te 


861 




benzodioxol-5-yl)-2-hydroxybutyl]-7V- 

P-methoxybenzyl^S-methyl-A^N- 

dipropylisophthalamide 


863 


HO s 1 

NH 2 




865 


1 OHHN^ 

NH 2 l"^J 
F 




867 


^[(2/?,3 i S)-3-amino»2-hydroxy-4-(3-methylphenyl)butyl]-3- 
[(dipropylamino)sulfonyl]-A^-(3-methoxybenzyl)propanamide 


869 


AA-[(2^,3 1 S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3- 
ethylbenzyl)isoxazole-5-carboxamide 


871 


A^-[(27?,35')-3-amino-4-(3 3 5-difluorophenyl)-2-hydroxybutyl]-2-(3,5- 
dimethoxyphenoxy)-A^-(3-ethylbenzyl)acetamide 


873 


A^-[(2/? 3 35)-3-amino-4^3 5 5-difluorophenyl)-2-hydroxybutyl]-4-(2,5-dime^ 
l//-pyrrol-l-yl)-A^(3-ethylbenzyl)-3-hydroxybenzamide 


875 


A4(2#,3S)-3-amino-4-(3-bromophenyl)-2^ 
A^W-dipropylpentanedi amide 


877 


A4(2/?3S)-3-amino-4-(3,5-di 
(cyclopentylmethyl)-l,3,4-thiadiazol-2-y^^ 


879 


^-{(2^3^-3-amino-2-hydroxy-4-[3-(trifluoromethy0 
N 3 ,N -dipropylbenzene- 1 ,3,5-tricarboxamide 
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881 


iV Lv'^'- £V 3- Jl - , / J aimiiKj ■ v j j j uiiiuvMupiiciiyi^-^MiyuruxyDUiyij-iv-^j 

2-(3-oxo-l 5 2-benzisothiazol-2(37i/)-yl)acetamide 


883 


j L^A,jjy j ajiinnj~*T~^ j , j ciiiiuurupiiciiyi ^ ^-nyQroxyDuiyij- j-rn6ifiyi-yv- , [ i - 
methyl-5-(pyrrolidin-l-ylcarbonyl)-l//-pyrrol-3-yl]-A^,A^- 

dinrnnvli ^nnhtVialarriiHp 


885 


jV-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-4-(3,4- 

di fliiornnhpn vl^- A/-f"3-pfhv1Hpn , 7 v1^_4-rwr*Kn tan amiHp 


887 


//-[(2 J R,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-//-(3-ethylbenzyl)- 

4-f 9-nanhtnvl^-4-nvr&hiitan arm Hp 


889 


A4(2^,3S)-3-amino-4-(3,5-difl^^ 

eth vl hen 7 vl vri d 1 n p- 9 -c a rhn y a m i H p 


891 


A^-[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 

4-f S-methvl-1 J-f-t\ vrrnl -9 -vl^-4-nYnhn tan ami Hp 


893 


//-[(2^,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 

^ _( / \ / y -( m PtV"l vl ami n n^Pth \/1 1 £*m innl ci 1 1 fr\n \/1 ^\V\^n 70m 1 H 0 \^\ rArr\r>\~i] r\rA Ac* 

~> v v iaac;l11 < yA<*miii*j / ^c ; Lii yijoiiiiiiu / auiiunyi^oenzdiniQc nyurocnioriQC 


895 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3- 

rnethox vbenzvlV^-m pthvl-S-f 4-mpfh vlHpn^rw/l ^npn'zamiHp" 


897 


A r -[(2^ 5 35)-3-amino-4-(l^-benzodioxol-5-yl)-2-hydroxybutyl]-A^^ 

rnethvl-AT AT-dinronvli^nnhthal ami Hp 


899 


7V-[(2/?,3 1 S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 

3-fninera7in- 1 -vlQiilfnnvlYhpnyamiHp n \/H rr^Vi 1 c\r\ A 


901 


^-[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-{2-[4- 

raiTiirinsiii]fonvl^nbpn\/11ptfi\/1\-^-rripth\/1 AP AP Hit-»m«\/1ie/^T-*VitV»o1oTvi-iH^ 
^aiiuuuauiiuu yi^piiciiyijcuiyi y - J-illdLly L-IV ,7V "UipropyilSOpninalallllQC 


903 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-[2-hydroxy-l- 

f Vl vH rOY Vm PtH vl ^ PtVl \/l 1 - S -m F»th \/l _ A/ 1 A/"_Hirvrr\r%-v/1i c/vnV»tVio1 o^viiH/a 
^iiyu.iuA.yiiiC'Uiy i^cuiyij- j-iiiCLliyi-i V ,i V -UipropyilSOpninalallllQc 


905 


A/" 4(2#3^-3-amino-4-(4-fl^ 

metb vlhlltvl^- A/^ A/^-HmrYYn\/1hpn , '7Pn<=»_1 ""t ^ tnparKAvomirlo 


907 


A4(2/?3^^-amino-4-(3,5-difluoro^ 

3-f3-OXO-2 1 -bPT171 infill a7r»1- 1 ( ^ /V^-\/l^nrr\ncin amiHp 


909 


A r -[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-2-(2,6- 

dibvdrox vnvHrnidin-4-vl^-A/-^^-pth\/1KpTi^\/1^Q^ptQrniHp» 


911 


A^-{(2/?3^.3-amino-2-hydroxy-4-[3-(trifluoromethyl)phenyl]bn^^^^ 

TTI PthoY vHpn 7 vl^- A/ 1 A/ 1 -Hir%rnn\/1r\pntciri<»/-1i cirri iH^ 
iiivtiiv^A. yxjK^ivz^y i j iv ,iv vJipiupyipcilldllCCilclIIllLlC 


913 


A^-[(2/?,35)^-amino-2-hydroxy-4-(4-hydroxyphenyl)butyl]-A^^ 

F Tdi nror> vl am i n <si d f*nn vl 1 nrnn a n a m i H p 


915 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-4-(3,4- 
difluorophenyl)-A^(3-ethylbenzyl)-2-methvl-4-oxobutanamide 


917 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^(3-e^ 
A/ , -(2-pyridin-2-ylethyl)pentanediamide 


919 


A^4(2i?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-7V-(3-^ 
2-[2-(4-fluorophenyl)-l,3-benzoxazol-5-yl]acetamide 


921 


A^-f^SS^-amino^ 

(anilinocarbonyl)-V-(3-ethylbenzyl)glycinamide 
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923 


1 NH 2 




925 


F 

nh 2 r^n 
s^y o ^^^^ f 

^ So 


AA-[(2/? ? 35)-3-amino-4-(3 5 5- 
difluorophenyl)-2-hydroxybutyl]-2- 
(l 3 3-dithian-2-yl)-A^-(3-ethylbenzyl)-3- 
furamide 


927 


NH 2 

O-x > 


AT" IYO J? 1 C\ 1 ow • ^ a /*) c 

iy-\\£K,Do j-_)-amino-4-(j, j- 
difluorophenyl)-2-hydroxybutyl]-N-(3- 
ethylbenzyl)-2-[2-oxo-2- 
(propylamino)ethyl]benzamide 


929 


Ar-[(27?3^-3-amino-4-(3-bromophenyl)-2^ 
[(dipropylamino)sulfonyl]propanamide 


931 


A4( 2 ^3S)-3-amino-4-(3,5-difluoro^ 
A^(3-iodobenzyl)propanamide 


933 


A4(2^,3S)-3-amino-4-(3,5-difluoroph^ 
5-methylthiophene-2-carboxamide 


935 


A^-[(27?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-2-[4- 
(benzyloxy)phenyl]-Af-(3-iodobenzyl)acetamide 


937 


A4(2^3S)-3-amino-4-(3,5-difl^^ 

dimethyl[l,2,4]triazolo[43-alpyrimidin-3-yl)thio]-A^-b-ethyfc 


939 


A^l-acetyl-2,3-dihydro-l//-m^^ 

difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)succinamide 


941 


A^K3-acetylphenyl)-A^-[(2/?35)-3-amino-4-(3,5-difluorophenyl)-2- 
hydroxybutyl]-A^(3-ethylbenzyl)pentanediamide 


943 


A r -[(2^,3 i S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3-(4- 
chlorophenoxy)-A^(3-ethylbenzyl)-2-hydroxypropanamide 


945 


A^-[(lS,2/?)-3-(benzylamino)-l-^ 

N l JV l -dipropylbenzene- 1 ,3,5-tricarboxamide 


947 


Af'^^^-amino^-hydro 
dipropylbenzene- 1,3,5-tricarboxamide 


949 


Aq(2/?,3S)-3-amino-4-(3,5-difluoro^^^ 
l//-indole-7-carboxamide 


951 


A^4(2/?,35)-3-amino-2-hydroxy-4-(3-methylphenyl)butyl]-A^ , -(3-m^ 
N ^V 3 -dipropylbenzene-l,3,5-tricarboxamide 


953 


A^-[(2/?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^(3-ethylben^ 
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4-(l,2,3-thiadiazol-4-yl)benzamide 


955 


[(dipropylamino)sulfonyl] -N-(3 -methoxybenzyl)propanamide 


957 


N-\(1R 3^-3-aminn-4-f 3 S-HiflnnrnnVipnvl^-9 Vi\/HTvw\/knt\/11 f zl /l rKrviotVi-wl 

iv Lv^* v > -> cuiiuiu t uiiiuuiupiiciiyi^-z-nyaroxyDUiyij-o-^y^-Qinicinyi- 
2,5-dioxoimidazolidin- 1 -yl)-AT-(3-ethylbenzyl)-2- {[( 1 - 

nronvlbutvl^sulfori vllmpthvl InrnnanamiHp 

\jyj y iuuij i uiiv/iij i jiiiwtlljr 1 / JJ1 UJJclllClllllvl^ j 


959 


A^-[(2i?,3j0-3-amino-2-hydroxy-4-(4-methylphenyl)butyl]-5-methyl-A^-(3- 

methvlbutvl VA/ 1 A/ T -dinrnnvlis:nnhthfl1arniHp 


961 


A^{(2/^3£)-3-amino-4-[3-fluoro-5-^ 

benzvl^-methvl-A/ 1 A^-dinrnnvli^nnhthalarniHp 

uvll/j y 1 nivui i J> ji» dljpi y llol/jJlllllCllCllllllIC [ 


963 


Aq(2/?3S>3-amino-4-(3 5 5^ 

2-ri-methvl-3-fmethv1thifA-1 //-inHr»l-7-vnarptflmiHp 


965 


A r -[(2/?,35)"3-amino-4-(3 , 5 -dichlorophenyl)-2-hydroxybutyl] -5 -methyl-Af-(3 - 

methvlbutvl V A/ 1 A/'-Hinrnnvli^nnhth alarm Hp 

mvuijriuuij'iy i v 5 i v u^pi wjpy liavjpiiuiaiailliuc | 


967 


2-({2-[[(2 J /?,3 1 S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 

ptVi vlben7 vl^ami nol-7-OYOPtVi vl ^ f"Vnn^-A/_rA-Y 1 ^ rw q^^1 ^ A/l^nVi^nx/no^fi+Qrvi^fl ! 

wni^iu^/ii^^yiyoiiiiiiwj z, uAucuiyij uiiu^-iv-LH— ^ i , j-oxdzoi- z>-yijpnenyijacetamiGe 


969 


A^[(27?35)-3»amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^(3^ 

4-f2-furv1V4-oxohiitarmrm Hp 


971 


A4(2^S)-3-amino-4-(3,5-diflu 

3-f3-nvridin-2-vl-1 2 4-nxaHia7n1-S-vl^nrnnanarniHF» 


973 


2-[2-(acetylamino)-l,3-thiazol-4-yl]-A^-[(2 J R,35)-3-amino-4-(3,5-difluorophenyl)- 

2-hvHrox vhutv11-A/-f 3 -pthvlhpn 7 vl^arptarni Hp 


975 


A4(2^3S>3-ajnino-4-(3,5-difl^^ 

2-IY 4-meth vl-4/7^- 1 2 4-tria7n1-^-vnthinl-?-r*hpn\/1a^^taTTiiH/a 


977 


A^[(2/?,35)0-amino-4-(4-chlorophenyl)-2-hydroxybutyl]-5-methyl-A^-(3^ 

methvlbutvlVA/* A/ ? -Hinrnnv1i^nnhtha1arniHp 

m.\sii.ijf ij iv ji v u.i^/1 w [_J_y lloVJ JJlllllctldllllllv^ 


979 


iV-[(2 J R,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-4-(l,3- 
b enzo thi azo 1 - 2 - vlV A/-f 3 - eth vl hpn 7 vl ^hi 1 1 a n a rn i H p 

uviixivunu^vi ^> J J V ^ Llljf ILfW'll^i jr 1 y LJ 111 dll dill 1 VIC | 


981 


7V-[(2/?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-chlo 

fluorODhenvlVA/-r3-ethvlben 7 vn<%iirrinami Hp 

xiuvi vj^fiiviij i y J T y ^ V/llljf 1U ^1 1/OLlv'^llldllllVJ.C 


983 


A^-{(2i?35)-3-amino-4-[3-(benzyloxy)-5-fluorophenyl]-2-hydroxybutyl}-5- 

methvl-Af-f3-methvlhntv1 > UA/ T A^-HinrnnvliQnrihrhalarriiH^ 

lHVllljr 1 J! V,*^ Ill^Uljr 1U Uljr L J iV jiV U1JJ1 vJjJjr lloU JJ1 lllldldllllllC | 


985 


A4(2/v\3S)-3-amino-4-(3,5-diflu^^^ 

2-IY2-OXO-2 3-Hihvrlrnniiina7nlin-4-vl^tliir»lQr»<atQrniH<a 

L\ WAU ^*5— ' U111 j ^ AA ^ , 'Hi till ICIZjvJ ill! ^ ylj 1111 vj J dOCldll 11C1C j 


986 


( 1 /?,25)-2-amino-3 -(3 , 5 -difluorophenyl)- 1 - { [(3 - 

mcthox vben7 vl^am inolmpthvl 1 nrnnvl ^-m p»tVi\/1_ S -Z' 9 m^tVi \/lK^n vn^/nKonTAota 

uivuiuAjr L/wn^,jr lya.iiiimjjiiit'iiiy i j piuuyi j-iiicuiyi- j-^z-iTiciriyiDcrizoyi juenzoate | 


988 


(l/?,25)-2-amino-3-(4-hydroxyphenyl)-l-{[(3- 

metnOX Vben7 vl^aminnlmPtVl vl \nrr>nv1 Hinrr\r\\/1 aminn^ ^ nvnn^ntanrtofo 

v/ ^«7 "vntij i^cuiiiiivj jiiiwLiijr i j piupyi j-yUipiupyid.iiiiiio ^~ j)~OAopcnianoaLe 


990 


(li?,25)-2-amino-l-[(benzylamino)methyl]-3-(4-methylphenyl)propyl 3- 
(aminocarbonyl)"5-[(dipropylamino)carbonyl]benzoate | 


992 


CI/? 2i5^-2-amino-3-n S-Hifliinrnnhpnvl^ 1 HfX I 

ethylbenzyl)aminol methyl} propyl 4-propoxvbenzoate I 


994 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 1 -methyl- l#-indole-2-carboxylate | 


996 


(l/e^^-amino-S-CS.S-difluorophenyO-l-l^- 

ethylbenzyl)amino]methyl} propyl 5-chloro-2-(3-methyl-4//-l,2,4-triazol-4- 
yl)benzoate | 


998 


(l^^-amino-S^^-difluorophenyO-l-lfCS- | 
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ethylbenzyl)amino] methyl} propyl 4-(3,4-difluorophenyl)-2-methoxy-4- 
oxobutanoate 


1000 


( 1 /?,25)-2-amino-3-(3,5-difluorophenyl)- 1 - {[(3- 

ethvlbenzvnaminolmethvDoroovl r3-(2-thienv1V 1 W-nvra^nl-i -vl larptcit^ 


1002 


(l/?,25)-2-amino-3-(3,5-clifluorophenyl)-l-{[(3- 

ethvlbenzvnaminolmethvl Inronvl S-?mi1inn-S-OYnT^pntcmriatf=> 


1004 


(l/?,2S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethvlbenzvDaniinoliTiethvllnronvl ^9-thinvn-1 ^-Hpn^ntVnci'yrJ 'XOi-Pi vnapoforo 

viiijiuvii^jriyaiiiinujiu^ui^ij^iup^l IIIUJAU- 1 , ^-UCIIXU LlllaZOl- j^Zi\z J-yijaCciaiC 


1006 


(l^,25)-2-amino-14(benzylamino)methyl]-3-cyclohexy 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate | 


1 1008 


methoxyphenyl)propyl 3-(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate 


1010 


(l^,25)-2-amino-3-(3,5-difluorophenyl)- 1 - {[(3- 

^/Lii^iuciiz/yiycuiiiiiujiiicLiiyi/prupyi ^j-nyaroxy-^-nieLnyipiicnyija.C6ta.tc | 


1012 


(l/?,25)-2-amino-3-[3-fluoro-5-(trifluoromethyl)phenyl]-l-{[(3- 
methylbutyl)amino]methyl}propyl 3-[(dipropylamino)carbonyl]-5- 

methvlben7oate 


1014 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- "1 
^Liijriu^/ii^ vi^diiijiiujiiicLiiyi /piupyi / -iiuuro-Hirz-iiTiiQazo[o, i -cj [ i jDcnzoxazine- 
3-carboxylate 


1016 


(l^^^-ammo-S-CS^-difluorophenyO-l^tCS- 

vnijricF^nz. vi^cuiiiiiujuicuiyi /piupyi H-^j,H-uinyuro-Z/7- i ,j-DCllZOQlOXCpin- /~Vl)- I 

4-oxobutanoate 


1018 


(l/?,25)-2-ammo-3-(3 5 5-difluorophenyl)-l-{[(3- 

etbvlbei17v1^a 1TlinnlrnptVl\/1 \ r>rr*r»\/1 1 -h^TTyrvfiiran 1 r«orKr*vir1ofa 

vuij'iu&n^ vi^diiiiiiujiiicLiiy i j-piupyi i -Dcnzoiuran- j-carDoxyiatc | 


1020 


( 1 /?,2S)-2-amino-3 -(3,5 -difluorophenyl)- 1 - {[(3- 
ethylbenzyl)amino] methyl } propyl 3 - [(3 ,4-dichlorophenyl)amino] -3 - 

oxonronanoate 


1022 


(17?,25)-2-amino-l-[(benzylamino)methyl]-3-[3-fluoro-5- 

rtrifluoroiriethvnnhenvllnrfinvl ^-f aminnnprhnnA/l'i ^ 
^ iii uui viiivui j i^iyii\»/iijf ij jji vi j ^diiiiiiuL/di uuny 1 1~ j — 

[(dipropylamino)carbonyl]benzoate | 


1024 


f 17? 2iS r i-2-amino-3-^ S-riifliinrnnlnpn vIV 1 ($\(M?\ 9 IwHivww 1 t 

y±j.\)4*uj jl. oiiijiiw u uniuijujpiiciiyi^*- 1 | i /vj-z-nyQioxy- 1 - 

methylethyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5- 
methvlbenzoate \ 


1026 


(ltf,2S)-2-amino-H(benzyte^ 3- 
[(dipropylamino)carbonyl]-5-methylbenzoate | 


1028 

1 


d/? 2iS , i-2-amino-3-n S-diflnornnhpnvn.1 i\C\ \ 

ethylbenzyl)aminolmethyl}propyl 5-oxo-5-(pyridin-3-ylamino)pentanoate 


1030 


(IR 2iSV2-amino-3-n 5-difliinrnnhpnv1 > i- 1 -t\C\ 

ethylbenzyl)amino]methyl} propyl 2-methyl-4-oxo-4//-chromene-6-carboxylate | 


1032 


HZ? 2iVi-2-amino-l-ri S-Hifliinrrinhpn\/n 1 /T/"; I 

ethylbenzyl)amino]methyl}propyl ({2-[(5-methylisoxazol-3-yl)aminol-2- 
oxoethyl}thio)acetate | 


1034 


( 1 /?,25)-2-amino-3-(3,5-difluorophenyl)- 1 -( {[3-( l//-imidazol- 1 - 
yl)propyl]amino}methyl)propyl 3-[(dipropylamino)carbonyl]-5-methylbenzoate 


1036 


(l/?,25)-2-amino-3-[3-fluoro-5-(trifluoromethyl)phenyl]-l-{[(3- 
methoxybenzyl)aminolmethyl} propyl 3-[(dipropylamino)sulfonyl]propanoate 


1038 


(l/?,25)-2-amino-3-(4-hydroxyphenyl)-l-{[(3-methylbutyl)amino]methyl}propyl| 
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3-[(dipropylamino)sulfonyl]propanoate 


1040 


(l/?,2S)-2-amino-3-(l,3-benzodioxol-5-yl)-l-{[(3- 
iiicuiyiuuiyiydiiiiiiujiiiciiiyi j propyl j-[^aipropyiarnino jcaruonyijo- 
methylbenzoate 


1042 


(l#,2S)-2-amino-l-{[(3-m^ 3. 

\ ( c\\v\TC\Ti\l\ airiiTlo^Qiil "fr»ri\/llr\rrir\c»rir\citf> 

L^viipi yjyy i&iLiiiiKj youiioiiyijpiopcuiod.ic 


1044 


(l/?,2.S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino] methyl} propyl 4-[(2,2-dimethylpropanoyl)amino]-2- 

hvHrnyvhpn7natf» 


1046 


( 1 ,25)-2-amino-3-(3 -methoxyphenyl)- 1 - { [(3- 

int^uiy iuuiyi^aiiiiiiujiiiciiiyi|piupyi j-L^uipropyidiTiino jcar Donyij-D- 

methylbenzoate 


1048 


(\ R 2.^-2-aminn-l-f^-flnnrnnhpTivl^ 1 f/l"* 

(trifluoromethyl)benzyl]amino}methyl)propyl 3- {[(3- 
methoxybenzyl)amino]sulfonyl}benzoate 


1050 


^ i i\ 9 z.o}-z,-<uiiiii\j- 1 - \ L^j-iiicinyiDuiyi jarninojrneTiryi j - j- 
(trifluoromethyl)phenyl]propyl 3-[(dipropylamino)carbonyl]-5-methylbenzoate 


1052 


ethylbenzyl)amino]methyl}propyl 6-(2-furoylamino)hexanoate 


1054 


(l/? ? 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

cuiyiuciiz-yi^diiiiiiujiiicuiyi / propyl i -pncnyi-^,3-Qinycixc>- 1/7-ietrazol- j- 
yl)thio] acetate 


1056 


( 1 £25>2-amino-3-phenyl- 1 -( ^ 

J iLv-^ AiiciiiuAyuciizyi^d.rninojbuiionyi/ oenzoaie 


1058 


( 1 R,2S)-2- amino-3 -(3 , 5 -difluorophenyl)- 1 - { [(3 - 

cuiy luciiz-yi^diiiiiiujiricinyi/ propyl ^-^,^-ainyaro-z/7-cnrornen-o-ylj-4- 
oxobutanoate 


1060 


^ diiAiinj- j-^ j-iiicLiioAypiicnyi i- 1 - % 11 J>~ 

methylbutyl)amino]methyl}propyl 3-(aminocarbonyl)-5- 
IY dioroD vlarnino^carHon vllHpnyoatp 

|_ V i r jr lull W fv(U Uv/11 V 1 1 L/ V'l l^vvy Cll w 


1062 


( 1 fl,2S)-2-amino-3-(3 -fluoro-4-methylphenyl)- 1 - { [(3 - 

liivuiuA ^ udi^yi^aiiiiiiujiiicuiyi jpiopyi j-^uipropyiarnino )- j-oxopentanoate 


1064 


( 1 /?,2S)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - { [(3- 

eth vlben 7 vl ^am i n ol m pth vl Inrnnvl inrlnli^inp 9 rurVinwIarp 

\*hm.j iis\siL*j y i ycuiiiiivsjiiiW'iii.jr i j jjujjj v I lllu\JllZilllC ^""C/dl UOA y Idle 


1066 


(l/?,25)-2-amino-l-[(benzylamino)methyl]-3-[3- 

1 tTl fill OrOITlPtnOY vYfiilPll vllr*rr*"nv1 *\-X ( Hi r>tv\r>\/1 aminnV orKr\n\ A 1 ^ rv-iofVd/lkrtMrfrtnfrt 

^uiiiuui wiiit/uiuAyypiiciiyijpiupyi j-^uipropyidrriino jcarDonyijo-rneinyiDenzoate 


1068 


( 1 ^,25)-2-amino-3-(3 , 5 -di fluorophenyl)- 1 - { [(3 - 
ethylbenzyl)aminolmethyl} propyl nicotinate 1 -oxide 


1070 


^i.iVjZ.o^ ^. cuiiiiiu-j-L ^ticii^yioxyj- j-iiuoroprienyij- 1 - \Lw~ 
methylbutyl)amino]methyl}propyl 3-[(dipropylamino)sulfonyl]propanoate 


1072 


^ i jvj^o^-^-ctiiiiiio- j-^j, j-uiiiuoropnenyi )- 1 - |Lv-^~ 
iodobenzyl)aminolmethyl} propyl rfaminocarbonvnoxvlacetate 


1074 


( 1 J?,25)-2-am ino-3-(3 ,5 -difluorophenyl)- 1 - { [(3- 

ethylbenzyl)amino]methyl} propyl 2,3-dihydro-l/Y-cyclopenta[Z>]quinoline-9- 
carboxylate 


1076 


( 1 /?,2 l S}-2-ammo-3-(3,5-difluorophenyl)- 1 - {[(3- 

ethylbenzyl)aminolmethyl}propyl 3-methyl-l//-pyrazole-5-carboxylate 


1078 


(l/?,2.S)-2-amino-3-(3,5-difluorophenyl)-l-{r(3- 
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ethylbenzyl)amino]methyl}propyl 5-(benzoylamino)pentanoate 


1080 


(1^2S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

Gthv1V)en7vl^aminnlmptlivl X nrnr>vl 4.-r^rnptVir*Y\/m#atV»\/1^tV»ir*lKp»nr7rkof <=» 


1082 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethvlhen7v1^aminr)lmethv1 Inrnnvl ^-^1 ^-h^n^ritVii avrJ 9 ^ 

methoxypropanoate 


1084 


(IR 25V2-amino-3-n 5-difluoronhenv1V1 -t\C\- \ 

ethylbenzyl)amino]methyl}propyl 3-{[(methylamino)carbonyl]amino}-3-(3- 
thienyl)propanoate | 


1086 

x^ x^ 


(IR 2iS f )-2-amino-3-n 5-difluoronhenv1V1 -/("H- 

ethylbenzyl)amino]methyl}propyl 5-pyridin-2-ylthiophene-2-carboxylate | 


1088 


(l/?,25)-2-amino-l-[(>enzylamino)methyl]-3-[3-(benzyloxy)-5- 

vpnt/ii^y ij^i i j ^uiiiiiiuccu uuiiyi^ -j -[^uipropyidiiiinojcdrDonyijDcnzoaic | 


1090 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethv1hen7v1^aminnlrnpthv1 Inrnnvl (*\ ^-Him^thwl 9 A Hi/w/^ 1 9 ^ 4 

tetrahydropyridin-3-yl)acetate | 


1092 


( 1 /? 2iS r i-2-amino-3-r3-flnnrn-4— mpthnY vnhpnvH- 1 _ f\C\- 1 

methylbutyl)amino]methyl} propyl 3-[(dipropylamino)carbonyl]-5- 
methvlbenzoate 


1094 


( l^S^-amino^ -(3,5 -difluorophenyl)- 1 - { [(3 - 

ethvlbenzvl^aminolmethvl \ nronvl 9-i^rVhntvl-l ^-HinYnicrnnHnlin#=> ^ porV\Av\;iita 


1096 


(l/?,25)-2«amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 5-(acetylamino)-2-fiiroate | 


1098 


ethylbenzyl)amino] methyl} propyl A^-[(4-methoxyphenyl)acetyl]glycinate 


1100 

A A. \/ 


Hi? 2SV2-amino-3-n 5-difhinrnnhpnvn-1-/IY^ 

^iiVj^u^ ^ cuillllvs ^J 5 ^ villi UAJ1 vJ LfllCll VI 1 ** i. ~^ 1 1 Sj~ 

ethylbenzyl)amino]methyl} propyl isoquinoline-4-carboxylate | 


1102 

■A. A V A*rf 


(IR 2iSV2-amino-3-n-(hen7v1nxvMipnv11-1 -/IY^- 

methylbutyl)amino]methyl} propyl 3-(aminocarbonyl)-5- 
r(diDroovlamino^carbonvllben7oate 


1104 


( 1 7?,25)-2-amino-3 -(3,5-difluorophenyl)- 1 - { [(3 - 

ethvlbenzvDarninolrneth vl inronvl ^4-hvHroYv-^-mptVinYvr»V»^n\/n5i^^tot^ 


1106 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)aminolmethyl}propyl [(4-phenyl-4#- 1 ,2,4-triazol-3-yl)thio]acetate 


1108 


fl/2 25^-2-amino-3-n 5-difluornnhenvl1-1 _/rC^- I 
ethylbenzyl)amino]methyl} propyl (3,5-dimethoxyphenyl)acetate | 


1110 


(IR 25 r l-2-amino-l -rrbenzvlarninn^iripthvll-^-r^-TriptVioYx/t^HAiiA/l^riT-^t^^/l 1 i 
v x -* v J- t * , ~'./ tuAAiiiv-f x L^u^n^y laiiiiiii^yinc/iiiy ij -j iiiciiiuAypiicnyijpropyi j - 

[(dipropylamino)carbonyl]-5-methylbenzoate | 


1112 


flT? 25 r )-2-amino-3-n S-diflnoronhpnvlV1 -t\C\ 

ethylbenzyl)amino]methyl}propyl (2-ethyl-4//-[l,2 5 4]triazolo[l,5- 
a]benzimidazol-4-yl)acetate 


1114 


(l/? 5 25)-2-amino-l-[(benzylamino)methyll-3-f2-furynD 3- 1 
[(dipropylamino)carbonyl]-5-methylbenzoate | 


1116 


( l/?,25)-2-amino-3-(3 ,5-di fluorophenyl)- 1 - {[(3- 

ethylbenzyl)aminolmethyl} propyl 7-chloro-l-benzofuran-2-carboxylate 


1118 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl2-(l,3-dioxo-l,3-dihydro-2//-isoindol-2- 
yl)propanoate | 
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1120 


( 1 /?,2S)-2-amino-3 -(3,5 -difluorophenyl)- 1 - { [(3 - 

ethylbenzyl)amino]methyl}propyl 3-(2-oxo-2//-l ,3-benzoxazin-3(4//)- 
yl)propanoate 


1122 


(l#,2S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl (pyrimidin-2-ylthio)acetate 


1124 


( l^,2S)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - {[(3 - 

ethylbenzyl)amino]methyl}propyl 4- {[3-(aminocarbonyl)-4,5,6,7-tetrahydro- 1 - 
benzothien-2-yl]amino}-4-oxobutanoate 


1126 


( 1 /?,25)-2-amino-3 -(3,5 -difluorophenyl)- 1 - {[(3 - 

ethylbenzyl)amino]methyl} propyl [(5-phenyl- 1 ,3,4-oxadiazol-2-yl)thio]acetate 


1128 


( 1 /?,25)-2-amino-3-(3,5-difluorophenyl)- 1 - {[(3- 
ethylbenzyl)amino]methyl}propyl quinoline-6-carboxylate 


1130 


(l/?,25)-2-amino-l-[(benzylamino)methyl]-3-(2-furyl)propyl 3-(aminocarbonyl)- 
5-[(dipropylamino)carbonyl]benzoate 


1132 


( 1 /?,25)-2-amino-3-(3,5 -difluorophenyl)- 1 - {[(3 - 

ethylbenzyl)amino]methyl}propyl 4-(2,3-dihydro-l,4-benzodioxin-6-yl)-4- 
oxobutanoate 


1134 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 3-(l//-indol-3-yl)-l//-pyrazole-5-carboxylate 


1136 


(l/?,2S)-2-amino-3-(3,5 -difluorophenyl)- 1 - {[(3- 
ethylbenzyl)amino]methyl}propyl 2-hydroxy-4- 
{ [(methylamino)carbonothioyl] amino} benzoate 


1138 


(li?,2S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino] methyl } propyl 6-chloronicotinate 


1140 


( 1 /?,25)-2-amino-3 -(3 ,5 -difluorophenyl)- 1 - { [(3- 

ethylbenzyl)amino]methyl}propyl 4-(3-hydroxyphenyl)-4-oxobutanoate 


1142 


(l/?,2S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl (phthalazin-l-ylthio)acetate 


1144 


(l/^2o>2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino] methyl } propyl [( 1 -oxidopyridin-2-yl)thio] acetate 


1146 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 3-(acetylamino)-5-fluoro-l//-indole-2- 
carboxylate 


1148 


( 1 5 , ,2,S)-2-amino-3-phenyl- 1 -({[3-(trifluoromethyl)benzyl]amino } methyl)propyl 
3-{[(3-chlorobenzyl)amino]sulfonyl}benzoate 


1150 


(l/?,25^-2-amino-3-[4-(benzyloxy)phenyl]-l-{[(3- 
methoxybenzyl)amino] methyl } propyl 3 -(aminocarbonyl)-5 - 
[(dipropylamino)carbonyl]benzoate 


1152 


(l/?,25)-2-amino-3-(l,3-benzodioxol-5-yl)-l-[(benzylamino)methyl]propyl 3- 
(aminocarbonyl)-5-[(dipropylamino)carbonyl]benzoate 


1154 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 4-(3,4-dichlorophenyl)-2-hydroxy-3-methyl- 
4-oxobutanoate 


1156 


(l/?,25)-2-amino-l-{[(3-methylbutyl)amino]methyl}-3-[3- 
(trifluoromethoxy)phenyl]propyl 3-[(dipropylamino)sulfonyl]propanoate 


1158 


( 1 ,26>2-amino-3-(3,5 -di fl uorophenyl)- 1 - {[(3 - 

ethylbenzyl)amino]methyl} propyl 4-[(5-methyl-l,3,4-thiadiazol-2-yl)amino]-4- 
oxobutanoate 
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1160 


( 1 /?,25)-2-amino-3 -(3,5 -difluorophenyl)- 1 - { [(3 - 

ethylbenzyl)amino] methyl } propyl (2 -ethyl - 1 7/-benzimidazol- 1 -yl)acetate 


1162 


( 1 /?,2.S>2-amino-3-( 1 ,3 -benzodioxol-5-yl)- 1 - { [(3- 

methoxybenzyl)amino] methyl} propyl 3-[(dipropylamino)sulfonyl]propanoate 


1164 


( 1 /?,2S)-2-amino-3 -(3,5 -difluorophenyl)- 1 - {[(3- 

ethylbenzyl)amino]methyl}propyl 3-(2-oxo-l,3-benzoxazol-3(2.ff)-yl)propanoate 


1166 


( 1 /?,25)-2-amino-3-(3,5-dichlorophenyl)- 1 - {[(3- 

methylbutyl)amino]methyl} propyl 3-[(dipropylamino)sulfonyl]propanoate 


1168 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 4-[(6-methylpyridin-2-yl)amino]-4- 
oxobutanoate 


1170 


4-((li?,25)-2-amino-3-(3 ,5-difluorophenyl)- 1 - { [(3- 
ethylbenzyl)amino]methyl} propyl) 3-ethyl (4i?)-l,3-oxazolidine-3,4- 
dicarboxylate 


987 


Af-[(2 J R,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3- 
methoxybenzyl)-3-methyl-5-(2-methylbenzoyl)benzamide 


989 


OH 

o 

H 2 N.J 

0 °ix a 

i 


A^-[(2i?,35)-3-amino-2-hydroxy-4-(4- 
nyaroxypneny i ) Duty i j - 
methoxybenzyl)-A^,A^- 
dipropylpentanediamide 


991 


0 °6 


V-[(2i? 5 35)-3-amino-2-hydroxy-4-(4- 
methylphenyl)butyl] -N l -benzyl-jV 3 ,7V 3 - 
dipropylbenzene-l,3,5-tricarboxamide 


993 


F 

F-O , NH2 

X>, "\..uOH 


Aq(2i?,3S)-3-amino-4-(3,5- 

difluorophenyl)-2-hydroxybutyl]-7V-(3- 

ethylbenzyl)-4-propoxybenzamide 
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995 




A4(2/US)-3-amino-4-(3,5- 
difluorophenyl)-2-hydroxybutyl]-iV-(3 
ethylbenzyl)- 1 -methyl- 1 //-indole-2- 
carboxamide 



997 




A^-[(2i?,35)-3-amino-4-(3 5 5- 
difluorophenyl)-2-hydroxybutyl]-5- 
chloro-A^-(3-ethylbenzyl)-2-(3-methyl- 
4H- 1 ,2,4-triazol-4-yl)benzamide 



999 




A r -[(2/? 5 3S)-3-amino-4-(3,5- 
difluorophenyl)-2-hydroxybutyl]-4- 
(3,4-difluorophenyl)-A^-(3-ethylbenzyl)- 
2-methoxy-4-oxobutanamide 



1001 




A^-[(2/?,35)-3-amino-4.(3 5 5- 
difluorophenyl)-2-hydroxybutyl]-A^-(3 
ethylbenzyl)-2-[3-(2-thienyl)-l//- 
pyrazol- 1 -yljacetamide 



1003 


A^-[(2i? 5 35)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-A^(3-ethylbenzyl)- 
AP-phenylpentanediamide 


1005 


A4(2^3S)-3-amino-4-(3,5-difluorophe^ 
2-(2-thioxo- 1 ,3-benzothiazol-3(2//)-yl)acetamide 


1007 


A4(2#3^-3-amino-4-cycloh^ 
dipropylisophthalamide 


1009 


N f -[(2/?3^-3-amino-2-hydroxy-4-(4-methoxyphenyl)butyl]-A^ 1 -(3- 
methoxybenzyl)-A^,yV 3 -dipropylbenzene-l,3 5 5-tricarbox amide 


1011 


A4(2/?3S)-3-amino-4-(3,5-difluoro^ 
2-(3-hydroxy-4-methylphenyl)acetamide 


1013 


A^-{(2i?,35)-3-amino-4-[3-fluoro-5-(trifluoromethyl)phenyl]-2-hydroxybutyl}-5- 
methyl-//-(3-methylbutyl)-A^,A^-dipropylisophthalamide 
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1015 


A^-[(2/?,3 1 S')-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A'-(3-ethylbenzyl)- 
7-fluoro-4//-imidazo[5, 1 -c] [ 1 ,4]benzoxazine-3-carboxamide 


1017 


//-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-4-(3,4-dihydro-2//- 
l,5-benzodioxepin-7-yl)-A^-(3-ethylbenzyl)-4-oxobutanamide 


1019 


//-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A r -(3-ethylbenzyl)- 
l-benzofuran-3-carboxamide 


1021 


Af-[(2/?,3S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-7V-(3,4- 
dichlorophenyl)-Af-(3-ethylbenzyl)malonamide 


1023 


Ar'-{(2/i35)-3-amino-4-[3-fluoro-5-(trifluoromethyl)phenyl]-2-hydroxybutyl}- 
N -benzyl-Af ,jV -dipropylbenzene-l,3,5-tncarboxamide 


1025 


A^-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-[(l^ 
1 -methyl ethyl] -5 -methyl -A^^-dipropylisophthalamide 


1027 


N- [(2R ,3S)-3- amino-2-hydroxy-4- (3 -methylphenyl)buty 1] -iV-benzyl- 5 -methyl- 
A^N-dipropylisophthalamide 


1029 


A^[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 
A^-pyridin-3-ylpentanedi amide 


1031 


(l/?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl } propyl 2-methyl-4-oxo-4//-chromene-6-carboxylate 


1033 


2-({2-[[(2i? ? 35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 
ethylbenzyl)amino]-2-oxoethyl}thio)-A r -(5-methylisoxazol'3-yl)acetamide 


1035 


A^-[(2/?,35)-3-amino-4-(3 ? 5-difluorophenyl)-2-hydroxybutyl]-A^-[3-(l//--imidazol- 
l-yl)propyl]-5-methyl-A^,A^-dipropylisophthalamide 


1037 


A^-{(2i?35)-3-amino-4-[3-fluoro-5-(trifluoromethyl)phenyl]-2-hydroxybutyl^ 
[(dipropylamino)sulfonyl]-A^-(3-methoxybenzyl)propanamide 


1039 


A^[(2/?,3 A S)-3-amino-2-hydroxy-4-(4-hydroxyphenyl)butyl]-3- 
[(dipropylamino)sulfonyl]-A^-(3-methylbutyl)propanamide 


1041 


A r -[(2i?3^-3-amino-4-(13-benzodioxol-5-yl)-2-hydroxybutyl]-5-methyl-A r -(3 
methylbutyl)-A^ 5 A^-dipropylisophthalamide 


1043 


A L [(2/?,35)-3-amino-2-hydroxy-4-(2-thienyl)butyl]-3-[(dipropylamino)sulfonyl]- 
N-(3 -methylbutyl)propanamide 


1045 


A^-[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-4-[(2,2- 
dimethylpropanoyl)amino]-A^-(3-ethylbenzyl)-2-hydroxybenzamide 


1047 


N- [(27?,3iS)-3-amino-2-hydroxy-4-(3 -methoxyphenyl)butyl] -5 -methyl -A^-(3 - 
methylbutyO-A^^-dipropylisophthalamide 


1049 


A^[(2^,35)-3-amino-4-(4-f[uorophenyl)-2-hydroxybutyl]-3-{[(3- 
methoxybenzyOaminoJsulfonylJ-A^tS-Ctrifluoromethy^benzylJbenzamide 


1051 


A^-{(2i?^*S)-3-amino-2-hydroxy-4-[3-(trifluoromethyl)phenyl]butyl}-5-methyl- 
AA-(3-methylbutyl)-A^,A^-dipropylisophthalamide 


1053 


A^-{6-[[(27?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 
ethylbenzyl)amino]-6-oxohexyl}-2-furamide 


1055 


A r -[(2i?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A r -(3-ethylbenzy 
2-[(l-phenyl-4,5-dihydro-l//-tetrazol-5-yl)thio]acetamide 


1057 


A^-[(25 , ,35 , )-3-amino-2-hydroxy-4-phenylbutyl]-3-{[(3- 
methoxybenzyl)amino]sulfonyl}-//-[3-(trifluoromethyl)benzyl]benzamide 


1059 


A^-[(2i?,35)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-4-(3,4-dihydro-2i/- 
chromen-6-yl)-A^-(3-ethylbenzyl)-4-oxobutanamide 


1061 


A^ 1 -[(2/?,35')-3-amino-2-hydroxy-4-(3-methoxyphenyl)butyl]-A^ 1 '(3-methylbutyl)- 
A^/^-dipropylbenzene- 1 ,3,5-tricarboxamide 
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1063 


1 A^-[(2/?,35)-3-amino-4-(3-fluoro-4-methylphenyl)-2-hydroxybutyl]-A^(3- 

methoxvbenzvlVAP AP-dinronvlnentflnpHiamiHe 


1065 


A4(2/?,3S)-3-amino-4-(3,5-&^ 
ethvlbenzvnindolizine-2-carhoxflmidp 


1067 


1 A^-{(2/? 5 35)-3-amino-2-hydroxy-4-[3-(trifluoromethoxy)phenyl] 
5 -methvl-A^JV'-diDroDvlisonh thai amide 


1069 


1 A4(2^3iS)-3-amino-4-(3,5-difl^^ 
ethvlbenzvDnicotinarnide 1 -oxide 

VA ■*■ J ■* w* iij ▼ -A fill w tllliillllUv X V/AlUv 


1071 


1 Af-{(2/?,3S>3-amino-4-[3-(be^^ 

r(diDrODVlamino^Sulfonv11-A/-f 1-mem 


1073 


| 2-[[(27? 5 35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 

iodoben7v1^aminol-9-oYneth vl rarhsimcii-f* 

| ivuv/i/vii^jjriyaiiiuiuj u.A.VJC'lll y 1 L/dl U dill dlC 


1075 


1 A4(2^3S)-3-ammo-4-(3,5-difluor^^ 

2.3-dlhvdro- 1 /y-cvclonpntar/jlniiinnlin^-Q-rarHr^YQTYniHp* i 


1077 


1 A4(2^,3S)-3-amino-4-(3,5-difl^^ 
3-methyl-l//-pyrazole-5-carboxamide 


1079 


1 /V- {5-[[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 
ethylbenzyl)amino]-5-oxopentyl}benzamide | 


1081 


A4(2#3^-3-amino-4-(3,5-difl^ 

4-[(methoxymethyl)thio]benzamide | 


1083 


A^[(2/?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3-(l 5 3- 
betizothiazol-2-yl)-A^(3-ethylbenzyl)-3-methoxypropanamide 


1085 


A4(2#,3S)-3-ammo-4-(3,5-difl^^ 

3- 1 rfrnethvlarnino^carbonvll amino]. -^-n-thipnvlWnn'inQmiriA 

^ i l v"*^ 1 " 11 ./ '^""ivyLoi uKJuy ijciiiiiinj j "iiiiciiyi jpropdiidiTiiCic 1 


1087 


A4(2/?,3iS)-3-amino-4-(3,5-difl^^ 
5-Dvridin-2-vlthioDhene-2-carhoYamidp 


1089 


NM(2#,3S)-3-amino-4-[3-(benzyto^ 

benZvl-A^ 3 A^-diDronv1hen7ene-1 1 S-tnVarhriYarrnHf* 1 

v%/XA*jjr x 3-* * VXlj^l y l«-'v»llZ<W'llt' 1 j J 5 J 11 lCdl ULIAdllllClC f 


1091 


A^-[(2 ; R,3 1 S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-2-(5,6-dimethyl- 

2.4-dlOXO-l 2 3 4-tetrahvdronvridin-'}-\/1VA/-/''} ^tVix/IK^nTx/no^iatorvn'i-i^ 

*"5^ x -* iv/ - rv w x 9*'3-'3^ iwuaii y unj^yiiuiii -j yi) i v \ ^ ciiiyiucnzyi jaccLaiTiiQC | 


1093 


A4(2/^3iS)-3-amino-4-(3-fluo^ 

A/-^3-methvlbutv^-A/ , AP-dinronvli<;onhtha1armH<» 

J * V "tviiijiuuvjfy i» )ii V4.1JJ1 \_/ j llo\J {Jlllildldllll\J.C | 


1095 


A^-[(2i?,35)-3-ammo-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 

2-isobutvl-l 3-dioxoisoindoline-S-rarhoYamiHp 

iuv «-* V^J J A } — 7 VtlV/A.V10V/lllViWllllV vul UUAullllilw [ 


1097 


5-(acetylamino)-//-[(2/?,35)-3-amino-4-(3 s 5-difluorophenyl)-2-hydroxybutyl]-A^- 
f3-ethvlbenzvlV2-furamide 


1099 


7V r| -[(2^,35)-3-ammo-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-A/ rI -(3- 
ethvlbenz vl V7V 2 - IY 4-methox vnh en vl ^ar et vl 1 o\ vp i n a m i H *=> 

J i^^ii^j' *y LV~ iii-wtiiv^i\.jr v iydV^t-1 yijgiy^iiidIIllvJ.C | 


1101 


A4(2/?,3iS>3-ammo-4-(3 3 5-d^ 

ctnvlbenzvl^isofliiino1inp-4-parV»nYamiH^ 

luvl ^ j 1 / 1,J ^'V^Li.iii\^iiiiv » l/dl L/lJAdllllUC 1 


1103 


V-{(2/?,35)-3-amino-4-[3-(benzyloxy)phenyl]-2-hydroxybutyl}-^ ! 
methylbutyl)-A^ J // 3 -dipropylbenzene- 1 ,3,5-tricarboxamide | 


1105 


A'-[(2/?,3 1 S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A'-(3-ethylbenzyl)- 
2 -(4-hydrox y- 3 -methox yphenyl)acetamide | 


1107 


A^-[(2/?,3,S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 
2-[(4-phenyl-4//-l ,2,4-triazol-3-yl)thio]acetamide 


1109 1 


A^-[(2^,35')-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyll-2-(3,5- 
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dimethoxyphenyl)-A^-(3-ethylbenzyl)acetamide 



1111 



A4(2/?,3S)-3-amino-2-hydroxy^ 
N^-dipropylisophthalamide 



A4(2/?,35)-3-amino-4-(3,5-difluoroph^ 

2-(2-ethyl-4//-[ 1 ,2,4]triazolo[ 1 ,5-a]benzimidazol-4-yl)acetamide 

A4(2^3S)-3-amino-4-(2-furyl)-^^ 
dipropylisophthalamide 



1113 



1115 



1117 



1121 



1127 



A4(2J?3<S)-3-amino-4-(3,5-difluoro^^ 
ethylbenzyl)- 1 -benzofiiran-2-carboxamide 



1119 I Aq(2^3S)-3-amino-4-(3,5-difl^^ 

dihydro^/Z-isoindol^-ylj-TV-CS-ethylbenzyOpropanamide 

Aq(27?3S)-3-amino-4-(3,5-d^ 

3-(2-oxo-2//-l,3-benzoxazin-3(4//)-yl)propanamide 

1 123 I A^-[(2^35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylb 
2-(pyrimidin-2-ylthio)acetamide 



1 125 N-[3-(aminocarbonyl)-4,5,6 J-tetrahydro-l-benzothien-2-yl]^^ 

amino-4-(3,5-difluorophenyl)-2-hydroxybutyl1-A^(3-ethylbenzyl)succinamide 



A4(2iU^-3-amino-4-(3,5-difluoropte^ 
24(5-phenyl-l,3 ? 4-oxadiazol-2>yl)thio]acetamide 



1129 



A4(2i?,3S)-3-amino-4-(3,5-difl^ 
ethylbenzyl)quinoline-6-carboxamide 



1131 




A^-[(27?,35)-3-amino-4-(2-furyl)-2- 
hydroxybutylJ-TV 1 -benzyl-// 3 ,N 3 - 
dipropylbenzene- 1 ,3,5-tricarboxamide 



1133 




A^-[(2/?,35)-3-amino-4-(3 ? 5- 
difluorophenyl)-2-hydroxybutyl]-4- 
(2,3-dihydro-l,4-benzodioxin-6-yl)-7V- 
(3-ethylbenzyl)-4-oxobutanamide 



1135 



HoN 




A^-[(2i?,35)-3-amino-4-(3,5- 

di fluoropheny l)-2 -hydrox ybut y 1] - 7V-(3 

ethylbenzyl)-3-(l//-indol-3-yl)-l//- 

pyrazole-5-carboxamide 
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A^-[(2i?,35)-3-amino-4-(3 3 5- 

difluorophenyl)-2-hydroxybutyl]-N-(3- 
ethylbenzyl)-2-hydroxy-4- 

{[(methylamino)carbonothioyl]amino} 
benzamide 



A^-[(2/?,35)-3-amino-4-(3 5 5- 

difluorophenyl)-2-hydroxybutyl]-6- 

chloro-A^-(3-ethylbenzyl)nicotinamide 



A^-[(2i?,35)-3-amino-4-(3,5- 
difluorophenyl)-2-hydroxybutyl]- J /V-(3 
ethylbenzyl)-4-(3-hydroxyphenyl)-4- 
oxobutanamide 



A^-[(2i?,36)-3-amino-4-(3,5- 
difluorophenyl)-2-hydroxybutyl]-A^-(3 
ethylbenzyl)-2-(phthalazin- 1 - 
ylthio)acetamide 



A4(2^3S)-3-amino-4-(3,5- 

difluorophenyl)-2-hydroxybutyl]-7V-(3- 
ethylbenzyl)-2-[( 1 -oxidopyridin-2- 
yl)thio]acetamide 
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1 1147 


1 f^Y^ 


3-(acetylamino)-A^-[(2/?,3iS)-3-amino-4- 
(3,5-difluorophenyl)-2-hydroxybutyl]- 
7V-(3-ethylbenzyl)-5-fluoro- l//-indole- 
2-carboxamide 


1149 


A^-[(25',35)-3-amino-2-hydroxy-4-phenylbutyl]-3- {[(3- 
chlorobenzyl)aminolsulfonvl)-iV-F3-ftrifluoromethvnhen7vllheri7arniHf» 


1151 


AM(2^,3S)-3-amino-4-[4-(benz^ 

methoxybenzyl)-A^ 3 ,A^ 3 -dipropvlbenzene-l 3 5-tricarboxamide 


1153 


A/ r| -[(2/?35)0-amino-4-(l^-benzodioxol-5-yl)-2-hydroxybutyl]-^ 
N -dipropylbenzene-1 3 5-tricarboxamide 


1155 


N- [(2R 9 3S)-3 -amino-4-(3 , 5 -di fluorophenyl)-2-hydroxybutyl] -4-(3 ,4- 
dichlorophenyn-Af-(3-ethvlbenzvlV2-hvdro^ 


1157 


AT- {(2/?,35)-3-amino-2-hydroxy-4-[3-(trifluoromethoxy)phenyl]butyl} -3- 
r(dipropvl amino) sulfonvll-Af-f3-m 


1159 


A4W3iS)-3-amino-4-(3,5-difluoro^ 

A^-(5 -methyl- 1 ,3,4-thiadiazol-2-yl)succinamide | 


1161 


Af-rf2/c\3iSV3-amino-4-f3 5-difluoronhenv1V?-hvdrnY\/Hiit\/1 1 9 (l ^tViwi i a/ i 
benzimidazol-l-yl)-A^-(3-ethylbenzyl)acetamide | 


1163 


Af-r(2i?\3iSV3-a2nino-4-n 3-benzodioxo1-S-vl^-?-hvHrnYvhiit\/11 ^ 

L V 3 J — r ^i i/viiciuuiV/AVJl y 1 I ^» XI _y Ul UA yUUlyl J 

[(dipropylamino)sulfonyl]-//-(3-methoxybenzyl)propanamide 


1165 


A^-[(2^3iS)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethy 

3-(2-OXO- 1,3 -benzoxazol-3f2/7Vvnr)ror>an amide 


1167 


A^-[(2i?,35)-3-amino-4-(3,5-dichlorophenyl)-2-hydroxybutyl]-3- 
[(dipropylajiiino)sulfonyl]-A^(3-methylbutyl)propanamide 


1169 


Af-rf2i?«3iSV3-amino-4-i 3 5-diiluornnHpnv1V?-VivHrnY\/kiii'\/11 TV/ /"I Ptl^A/IKan^/n 

AP-(6-methylpyridin-2-yl)succinamide | 


1171 


ethyl (4i?)-4- {[[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 
ethvlbenzvDaminolcarhonvH-1 ^-nYa7n1iHin<=»-'}_r'sirhr*Y\/iat^ 


1172 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-(>utylsulfmyl)-A^methoxycarbonyl)-D- 
alaninate | 


1174 


(l/?,25 , )-2-amino-3-(3,5-difluorophenyl>l-{[(3- 

ethylbenzyl)amino]methyl}propyl .S-butyl-A^-CmethoxycarbonyO-D-cysteinate | 


1176 


(l^ ? 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl A^-[(benzyloxy)carbonyl]-3-[(4,4 ? 4- 
trifluorobutyl)sulfonyl]-D-alaninate | 


1178 


(li? 5 25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl //-[(benzyloxy)carbonyl]-3-[(4,4,4- 
trifluorobutyl)sulfinyl]-D-alaninate | 


1180 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl A^-[(benzyloxy)carbonyl]-5'-(4,4 5 4- 
trifluorobutyl)-D-cysteinate | 


1182 

| 


(li?,25)-2-ammo-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)aminol methyl} propyl 3-(butylsulfonyl)-A^-(methoxycarbonyl)-D- | 
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al an in ate 


1184 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 3-(butylsulfonyl)-jV-[(2,2,2- 

tn fliinrnptHn w^fjirHnnx/ll-T^-Ql Qninafp 
u i ii uui uviiiUAy jKsai UKJlly lJ~J^~dldIllIldlC 


1186 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 3-(butylsulfonyl)-7V-[(2- 

r,V3nnptlinY\/VarhAn \/1 1 _T^_ci 1 ani n a t<=* i 
^/jraiiutiUiUA^ Jy^cLl UKJlly lJ~l-^-dldIllIJ,dlC | 


1188 


( 1 *,2S)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - { [(3- 

ethylbenzyl)amino]methyl} propyl 3-(butylsulfonyl)-Af- {[(3/?)-pyrrolidin-3- 

vl o v vl c a rh on vl 1 - T}~ si 1 n n i n q t<=» 

^njw^yjucu uuiiyi j- -±-7-dldIllIidLC 1 


1190 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 3-(butylsulfonyl)-//- {[(35)-tetrahydrofuran-3- 

vl ox vl c a rHon vl ^ -T^) - si 1 si n i n q t 

j iua j j ai wily i j ly alal HI Id IC 1 


1192 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl A^-{[2-(acetylamino)ethoxy]carbonyl}-3- 

THi 1 1 vl 1 1 fon vl ^ -T^) - 5i 1 5i n i n 5i t p» 


1194 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l - {[(3- 

etnvlhen^vl^Piniinrilrrif^tinx/l \njrr\r»\/1 ^ /'Kiit-t/lciilfXi-iwI'V AT Tf+wr*^Al*% 1 

\*iiiy iu^iiz,y ijaiiiiiivjiii&iiiyi jprupyi j-^ouiyisuiionyi ^-7V-[{pyriQin- j- 
ylmethoxy)carbonyl]-D-alaninate | 


1196 


ethylbenzyl)amino]methyl}propyl 3-(butylsulfonyl)-A^[(pyridin-4- 
ylmethoxy)carbonyl]-D-alaninate | 


1 198 


\ii\,jlo) z, dininu-i-L^cyciopropyiam^ 3- j 
(butylsulfonyl)-A^-(methoxycarbonyl)-D-alaninate | 


1200 


(l/? ? 25)-2-amino-l-[(cyclopropylamino)methyl]-3-(3 5 5-difluorop 3- 
v uu i- < yiauiiuiiyi > ; -iv-[^z-cydnocinoxyjcarDonyij-iJ-aianinate 


1202 


(l/?,2,S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

iii^uiyiuuiyi^diimiujiiiciiiyiipropyi y v-L^DenzyioxyjcarDonyij-j-^DUtylsultonyl)- 
D-alaninate | 


1204 


methylbutyl)amino]methyl} propyl 3-(butylsulfonyl)-//-(methoxycarbonyl)-D- 
alaninate 


1206 


( 1 /? 7 .^-7-31111110- 1 — T^r' \/r* 1 fAmvxnwl Qminr\^m <=*+V» -wll "2 /I C ^ -I ^1 , , ^x*-^.»^V. ^ ,1 - .1 xr i 

v iA )' t<J / ^ oiiiuiu i-L\ c y cio P ro Py iamino ^ me tnyij-j-^jp-a 
[(2-cyanoethoxy)carbonyl]-3-[( 1 -propylbutyl)sulfonyll-D-alaninate 


1208 


(l/?,25)-2-ammo-l-[(cyclopropylamino)methyl]-3-(3,5-difluoroph 

/ I2-f SlOPtvl PITT! 1 TIO^RtVl P4 Y\/l r* Q rV^ori \/1 \ ^ [Y 1 nmrnrltMifT/^onl Ps^** ,M T\ n 1 nM ^.4 A 

^ ^ai^ciy Kuiiiiiu^cuiuAyjcciTDonyi j - j -n i -propyiuutyi jsulionyl J-U-alaninate j 


1210 


( l#,2S)-2-ammo-3 -(3 ,5 -difluorophenyl)- 1 - { [(3- 
methylbutyl)amino]methyl} propyl Af-(methoxycarbonyl)-3-[(l- 

nronvlhutvl^nl fon vl 1 -D-sil sin in si 


1212 


(17?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 
methylbutyl)amino]methyl} propyl A^-[(benzyloxy)carbonyl]-3-[(l- 
propylbutyl)sulfonyll-D-alaninate I 


1214 


(l^^^-amino-S-CS^-difluorophenyO-l-lfCS- 

ethylbenzyl)amino]methyl}propyl N- {[2-(diethylamino)-2-oxoethoxy]carbonyl} - 
3-[(l-propylbutyl)sulfonyl]-D-alaninate | 


1216 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl //-(methoxycarbonyl)-3-[(l- 
propylbutyl)sulfonyl]-D-alaninate | 
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11218 


(ltf,2S>2-ajnino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl Af-(isopropoxycarbonyl)-3-[(l- 

nron vl hi 1 1 vH <«i 1 1 fnn vl 1 a 1 a n i n n t*» 


1220 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl Af-[(cyclopropylmethoxy)carbonyl]-3-[(l - 

nron vl hi 1 1 vl ^1 1 1 frvn v11-T^-a Ian in a t*=» \ 


1222 


( 1 i?,2S)-2-amino-3-(3 , 5-difluorophenyl)- 1 - { [(3- 
ethylbenzyl)amino]methyl}propyl A^-[(allyloxy)carbonyl]-3-[(l- 

nron vl Hi 1 1 <;i 1 1 fnn vll -T^ - a 1 a n i n 5i t<» 


1224 


(l^^^-amino-S-CS.S-difluorophenyO-l-lfCS- 

ethylbenzyl)amino]methyl}propyl A^-[(2-cyanoethoxy)carbonyl]-3-[(l- 

TVTfvn vlhi it vl ^i 1 1 fnn vl 1 -T^-a 1 !)niriQtp 


1226 


( 1 /?,25)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - { [(3- 

ethylbenzyl)amino]methyl} propyl Af-{[2-(acetylamino)ethoxy]carbonyl}-3-[(l- 

nrnrwIhiitvl^Qiil frmvll -TY- a lcin incite i 
JP 1 yj±J y luuiy i y ouinjny ij -j^/-d.l<lllirid.lC j 


1228 


(1 i?,2S)-2-amino-3-(3 , 5-difluorophenyl)- 1 - { [(3- 

ethylbenzyl)amino]methyl } propyl 3- [( 1 -propylbutyl)sulfonyl]-AT- [(pyridin-3 - 

vlmPtllOY V^parhon vIl-T^-al Qnincitp 


1230 


( 1 /?,25)-2-amino-3 -(3 , 5 -di fluorophenyl)- 1 - { [(3 - 

ethylbenzyl)amino]methyl } propyl 3 -[( 1 -propylbutyl)sulfonyl]-7V- [(pyridin-4- 

vltriethox v^rarhnn v11-T^-a1aninatf» 


1232 


( 1 /?,25)-2-amino-3-(3 , 5-difluorophenyl)- 1 - { [(3- 

ethylbenzyl)amino]methyl}propyl (2i?)-2-{[(benzyloxy)carbonyl]amino}-4- 

(\Y\ ft th vl <5 1 1 1 fn n vl Yh 1 1 1 a n r* 51 1 *=» 

living ioUll\Jlljf 1 ^UULdllUdLC 


1234 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl A^-[(benzyloxy)carbonyl]-3-(butylsulfonyl)-D- 

alarnnatft 


1236 


( 1 /?,2 1 S)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - {[(3- 

ethylbenzyl)amino]methyl}propyl A4(benzyloxy)carbonyl]-3-(butylsulfonyl)-L- 

alaninate 


1238 


( 1 /?,25)-2-amino-3 -(3 , 5 -di fluorophenyl)- 1 -( { [( 1 tf)-2-hydroxy- 1 - 
phenylethyl]amino}methyl)propyl jV-[(benzyloxy)carbonyl]-3-[(l- 

nronvlhiitvl^QiilfVvn vH-T^-alaninatf* = 


1240 


( 1 /?,2S)-2-amino-3-(3 ,5 -di fluorophenyl)- 1 -( { [( 1 i?)-2-methoxy- 1 - 
phenylethyl]amino}methyl)propyl A4(benzyloxy)carbonyl]-3-[(l - 

nronvlhiitv1^ii1fnnv11-T~)-.a1 an incite 


1242 


(l/?,25)-2-amino^-(3,5-difluorophenyl)-l.({[(15)>2-methoxy^ 
phenylethyl]amino}methyl)propyl A4(benzyloxy)carbonyl]-3-[(l- 

DfOD vlhll t vl ^<5l 1 1 fon vl 1 -D-a 1 an i n at*» 

y nj\A.\.y i joxAiLyjiiy ij—j^z-dldllUldlC | 


1244 


(l^^^-amino-S-CS^-difluorophenyO-l-Cltl^S- 

ethylphenyl)cyclopropyl]amino}methyl)propyl A^-[(benzyloxy)carbonyl]-3-[(l- 
propylbutyl)sulfonyll-D-alaninate 


1246 


( l/?,2.S)-2-amino-3-(3 ,5 -difluoropheny])- 1 - { [(3- 

ethylbenzyl)amino]methyl}propyl 3-[(l-propylbutyl)sulfonyl]-iV-[(prop-2-yn-l- 
yloxy)carbonyll-D-alaninate | 


1248 


( 1 /?,2,S)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - {[(3- 

ethylbenzyl)amino]methyl}propyl A^-[(2-methoxyethoxy)carbonyl]-3-[(l- 
propylbutyl)sulfonyl"|-D-alaninate | 
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1250 


(l/?,25)-2-ammo-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl A r -({[(3/?)-l-acetylpyrrolidin-3- 

yi juAy /^^uuiiyi^-j-L^i-prupyiouiyijsuiiony \ 


1252 


( 1 /?,25)-2-amino-3-(3 ,5-difluorophenyl)- 1 - {[(3- 

ethylbenzyl)amino]methyl} propyl 3-[(l -propylbutyl)sulfonyl]-iV- {[(35)- 

tpfl"Q M \/f \ T*l"\ Tl 1 1~0 n a ■» / 1 /-v virion /*v »-» ■* r 1 1 1 1 n1n*«iMn4n 

icn cuiyuioiurcui- j -yioxyjcarDonyi ) -u-3.ianin3.ic | 


1254 


( 1 .R,25)-2-amino-3-(3 ,5-difluorophenyl)- 1 - { [(3- 

ethylbenzyl)amino]methyl}propyl 3-[(l -propylbutyl)sulfonyl]-Af- {[(35)- 
icucuiyuiuiui djio-yioxyjcaroonyi j^i^-ai3nin3i6 j 


1256 


( 1 /?,25)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - {[(3- 
ethylbenzyl)amino]methyl} propyl N-[(benzyloxy)carbonyl]-3-[(l- 

piopyiuuiyi jbuiiunyij-i^-dianinaic [ 


1258 


( 1 J /?,25)-2-ammo-3-(3 ,5-difluorophenyl)- 1 - {[(3- 
ethylbenzyl)amino]methyl} propyl A4(benzyloxy)carbonyl]-3-[(l- 
piopyiuuiyi jsuiionyij-.u-aiaiiinate 


1260 


( l/?,25)-2-ammo-3-(3,5-difluorophenyl)- 1 -( {[ 1 -(3- 

ethylphenyl)cyclopropyl]amino}methyl)propylA^-[(benzyloxy)carbonyl]-3-[(l- 
piupyiuuiyi^&uiionyijaianinate 


1262 


( 1 tf,25)-2-amino-3 -(3 , 5 -di fluorophenyl)- 1 - { [(3 - 

cuiyiociizyijd.minojmeinyi) propyl YV-L(penzyloxyjcarbonylJ-3-[(l- [ 
propylbutyl)sulfonyl] akninste | 


1264 


(l/?,2 4 y)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

meuiyiuuiyijdminojmeinyi j propyl /v-HDenzyioxyjcarDonylJ-3-[(l- | 
propylbutyl)sulfonyl]alaninate | 


1266 


(li?,25)-2-amino-l-[(cyclopropyl3mino)methyl]-3-(3,5-difluorophenyl)pr^^ 
^uciiz,yiuxy;cdrDonyij-j-[^i-propyiuutyi jsulionylj alaninate | 


1268 


(l/?,2*S)-2-amino- 1 - {[(cyclopropylmethyl)amino]methyl}-3-(3,5- 
difluorophenyl)propyl A4(benzyloxy)carbonyl]-3-[(l - 

piupy iuiuyi jbuiiuiiyijdidninaie 


1270 


( 1 fl,25)-2-amino-3 -(3 ,5 -difluorophenyl)- 1 - {[(3- 
ethylphenyl)amino]methyl}propyl jV-[(benzyloxy)carbonyl]-3-[(l- 
piupyiuuiyijbuiionyijaianinate | 


1272 


( 1 #,25)-2-amino-3 -(3 ,5 -difluorophenyl)- 1 -[( {2-[3 - 

(trifluoromethyl)phenyl]ethyl} amino)methyl]propyl Af-[(benzyloxy)carbonyl]-3- 
i -propyiouiyi jsuiionyijaianinate 


1274 


( 1 #,25)-2-amino-3-(3 ,5 -difluorophenyl)- 1 - { [(3- 

ethylbenzyl)amino]methyl}propyl3-[(l-propylbutyl)sulfonyl]-yV-[(pyridin-3- 

y iiiiciiiuAy jcdrDunyijdianinaie 1 


1276 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

cLiiyiDcnzyi^ainino jmetnyi) propyl -propylDUtyl)sulionyIJ-Yv- {[(3iSj- 
tetrahydrofuran-3-yloxy]carbonyl} alaninate | 


1278 


(l^^^^-amino-S-CS^-difluorophenvn-l-irG- 1 
ethylbenzyl)amino]methyl} propyl 3-[(l -propylbutyl)sulfonyl]-iV- {[(3#)- 
tetrahydrofuran-3-yloxy]carbonyl} alaninate | 


1280 


(l.fl,25)-2-amino- 1 - {[(3-methoxybenzyl)amino]methyl} -3-phenylpropyl 3-[(l - 
propylbutyl)sulfonyn-Af-{[(35)-tetrahydrofuran-3-yloxy]carbonyl} alaninate | 


1282 


(17?,25)-2-ammo-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl A^-({[(3/?)-l-acetylpyrrolidin-3- | 
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1 Vll OX v! Carbon V1V3-IY 1 -nronvlhlitvl^nlfnnvnalaninatp 1 


1284 


(l/?,25)-2-ammo-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 3-[(l-propylbutyl)sulfonyl]-AA-{[(3/?)- 

DVITOlidin-3-vlox vlcarbon vl \ alaninate i 


1286 


(l/? 5 25)-2-ammo-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl A^({[(3/?)-l-benzylpyrrolidin-3- 

vll OX v) Carbon v1V3-IY 1 -nrnnv1hntv1^n1fnri\/11sil5ir»iriati=» \ 


1288 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl jV-({[(3/?)-l,l-dioxidotetrahydro-3- 

thienvlloXVl Carbnnvl^-^-Fr 1 -nrnnvlhlit\/1^cii1foTi\/11ala™iriat*» 


1290 


1 (l/?,25)-2-amino-3-(3,5-difluorophenyl)-l- {[(3- 

ethylbenzyl)amino]methyl}propyl 3-[(l-propylbutyl)sulfonyl]-7V- {[(3R)- 

tetrab vdrn-3-tblPTlv1ovvlparVirir»\/1 \ cilciniri'at** 

| tvtiaiijruiv/ ~J llllV^ll jr i\_lA. _y J l/CU UUlI_y 1 f dl dl llllcllC j 


1292 


(l/?,2,S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

v^m_y iu^iiZi^iycuiiiiiujiiicuiyi/piupyi iV-[^yciopcniyioxyjcarDonyij-j-| ( l- 
propylbutyl)sulfonyl]alaninate | 


1294 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl A4(cyclohexyloxy)carbonyl]-3-[(l- 
propylbutyl)sulfonyl] alaninate | 


1296 


1 (li? 5 25)-2-amino-l-[(cyclopropylamino)methyl]-3-(3,5-difluorophenyl)propyl 3- 
[(l-propylbutyl)sulfonyl]-A^-[(tetrahydro-2//-pyran-4-vloxv)carbonvll alaninate 1 


1298 


o-OX 

O^NH 

NH 2 l^J 




1300 


v 

F 


(ltf,2S)-2-amino-3-(3,5- 
difluorophenyl)- 1 - {[(3- 
ethylbenzyl)amino]methyl}propyl N- 
( { [ 1 -(methylsulfonyl)piperidin-4- 
yl]oxy} carbonyl)-3-[( 1 - 
propylbutyl)sulfonyl]alaninate 


1302 


/ S o V 3 ^ 

° 7 ° X 

F 


(17?,25)-2-amino-3-(3 5 5- 
difluorophenyl)- 1 - { [(3- 
ethylbenzyl)amino]methyl } propyl N- 
{ [( 1 -acetylpiperidin-4- 
yl)oxy]carbonyl}-3-[(l- 
propylbutyl)sulfonyl]alaninate 
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11304 


1 o 

F 


(ltf,2S)-2-amino-3-(3,5- 
difluorophenyl)- 1 - { [(3- 
ethylbenzyl)amino]methyl} propyl N- 
( (rf2^V5-oxonvrrolidin-2- 1 

yl]methoxy}carbonyl)-3-[(l- 
propylbutyl)sulfonyl]alaninate 


1306 


F 


(li^2S)-2-amino-3-(3,5- 
difluorophenyl)- 1 - { [(3 - 

ethvlben7vnamino1methv1 Inrnnvl A/_ 

^ m a kj y i fcuiiinu j 11 1^/ in y i f lji \j Lr V 1 j V 

({[(2S)-5-oxopyrrolidin-2- 
yl]methoxy} carbonyl)-3- [( 1 - 
propylbutyl)sulfonyl] alaninate 


1308 


oK h fx 

Scr 

F 


(l#,2S)-2-amino-3-(3,5- 
di fluorophenyl)- 1 - { [(3 - 

l-\ X T 1 Lx -+*\ W~W T f 1 1 *~» 1 «A y-v 1 — . i. writ - — — _, .1 X f 

etnyiDenzyi ) amino Jmetnyl } propyl YV- 
[(2-methoxyethoxy)carbonyl] -3 - [( 1 - 
propylbutyl)sulfonyl]alaninate 


1310 


A 


(l/?,25)-2-amino-3-(3,5- 
di fluorophenyl)- 1 - {[(3- 
ethylbenzyl)amino]methyl}propyl N- 
[(benzyloxy)carbonyl]-3- 
(butylsulfonyl)alaninate 


1312 ! 


( 1 R ,25)-2-amino- 1 - { [(3 -methoxybenzyl)amino] methyl } -3 -phenylpropyl A^- 
[(benzyloxy)carbonyl]-3-[(l-propylbutyl)sulfonyl]alaninate 


1314 


Ar-{(lS,2i^-l-benzyl-2-hydroxy-3-^ 

hydroxy-4-(phenylsulfonyl)butanamide hydrochloride | 


1316 


(1^2S)-2-aminoO-(3,5-difluorophenyl)^^ 

ethylbenzyl)amino]methyl}propyl A^ 2 -[(benzyloxy)carbonyl]^ 5 ,// 5 -dipropyl-L- 
glutaminate | 


1318 


(l^^^^-amino-S^^-difluorophenyO-l-ftCS- 

ethylbenzyl)amino]methyl}propyl AA 2 -[(benzyloxy)carbonyl]-A^,iV 5 -dipropyl-D- 
glutaminate " \ 
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1320 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 3-(butylsulfonyl)-A^-(3,3,3- 
tri fluoropropanoyl)-D-al aninate 


1322 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl } propyl 3 -(butylsulfonyO-N-Ctrifluoroacetyty-D- 
alaninate 


1324 


(l/?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl } propyl Af-acetyl-3-(butylsulfonyl)-D-alaninate 


1326 


(li?,2S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-(butylsulfonyl)-JV-isonicotinoyl-D-alaninate 


1328 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl } propyl 3 -(butylsulfonyO-AHcyclopropylcarbonyO-D- 
alaninate 


1330 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl /3-alanyl-3-(butylsulfonyl)-D-alaninate 


1332 


(l/?,2S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl glycyl-3-(butylsulfonyl)-D-alaninate 


1334 


( li?,25)-2-amino-3-(3,5-difluorophenyl)- 1 - {[(3- 

ethylbenzyl)amino]methyl}propyl A^AMimethylglycyl-S^butylsulfonyty-D- 
alaninate 


1336 


( l/?,25)-2-amino-3-(3,5-difluorophenyl)- 1 - { [(3- 

ethylbenzyl)amino]methyl} propyl iV^V-dimethyl- /3-alanyl-3-(butylsulfonyl)-D- 
alaninate 


1338 


( l#,2.S>2-amino-3-(3 ,5-difluorophenyl)- 1 - {[(3- 

ethylbenzyl)amino]methyl} propyl 3-(butylsulfonyl)-./V-(methoxyacetyl)-D- 
alaninate 


1340 


( 1 i?,25)-2-amino-3 -(3 ,5 -difluorophenyl)- 1 - { [(3- 

ethylbenzyl)amino]methyl} propyl 3-(butylsulfonyl)-./V-(pyridin-3-ylcarbonyl)-D- 
alaninate 


1342 


( 1 i?,25)-2-amino-3-(3 ,5-difluorophenyl)- 1 - { [(3- 

ethylbenzyl)amino]methyl} propyl 3-(butylsulfonyl)-Af-[(2,4-dimethyl-l,3- 
thiazol-5-yl)carbonyl]-D-alaninate 


1344 


(lJ?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-(butylsulfonyl)-A'-{[3-(trifluoromethyl)-l//- 
pyrazol-4-yl]carbonyl}-D-alaninate 


1346 


( li?,2.S)-2-amino-3-(3 ,5-difluorophenyl)- 1 - {[(3- 

ethylbenzyl)amino]methyl} propyl 3-(butylsulfonyl)-iV-[(3-methyl- 1 //-pyrazol-5- 
yl)carbonyl] -D-alaninate 


1348 


( li?,25)-2-amino-3-(3 ,5-difluorophenyl)- 1 - {[(3- 

ethylbenzyl)amino]methyl}propyl 3-(butylsulfonyl)-iV-(l//-imidazol-4- 
ylcarbonyl)-D-alaninate 


1350 


-r ^ ii. -ml m * s -m^. *mm 4 ♦ |— ^ 4 J w m 9 * j mm 

(l/?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl (2/?)-5-hydroxy-2- 
[(methoxycarbonyl)amino]nonanoate 


1352 


(l/e^^-amino-S-CS^-difluorophenyO-l-lfCS- 

ethylbenzyl)amino]methyl} propyl 3-(butylsulfonyl)-N-[(6-hydroxypyridin-3- 
yl)carbonyl]-D-alaninate 


1354 


( 1 /?,2S)-2-amino- 1 - [(cyclopropylamino)methy 1] -3 -(3 ,5 -di fluorophenyl)propyl 3 - 
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(butylsulfonyl)-A^(pyridin-3-ylcarbonyl)-D-alaninate 


1356 


(l.R^-l-amino-S-CS^-difluorophenyO-l-ltCS- 

methylbutyl)amino]methyl } propyl 7/-acetyl-3-(butylsulfonyl)-D-alaninate 


1358 


(li?,25)-2-amino-l-[(cycIopropylamino)methyl]-3-(3,5-difluorophenyl)propy^ A^- 
(cyclopropylcarbonyl)-3-[(l-propylbutyl)sulfonyl]-D-alaninate 


1360 


(li? 5 2S , )-2-amino-3-(3 5 5-difluorophenyl>l-{[(3- 

methylbutyl)amino]methyl}propyl A^-acetyl-3-[(l-propylbutyl)sulfonyl]-D- 
alaninate 


1362 


(l/?,25)-2-amino-3-(3 ? 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl A^-isonicotinoyl-3-[(l-propylbutyl)sulfonyl]- 
D-alaninate 


1364 


(l^^^-amino-S^S^-difluorophenyO-l-ftCS- 

ethylbenzyl)amino]methyl} propyl A r -[(5-bromopyridin-3-yl)carbonyl]-3-[(l- 
propylbutyl)sulfonyl]-D-alaninate 


1366 


( 1 i?,2S)-2-amino-3 -(3 , 5 -difluorophenyl)- 1 - { [(3 - 

ethylbenzyl)amino]methyl}propyl A^-[(5-chloropyridin-3-yl)carbonyl]-3-[(l- 
propylbutyl)sulfonyl]-D-alaninate 


1368 


(17?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl 7V-(3-fluorobenzoyl)-3-[(l - 
propylbutyl)sulfonyl]-D-alaninate 


1370 


(17?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl N-[(5-methylpyridin-3-yl)carbonyl]-3-[(l- 
propylbutyl)sulfonyl]-D-alaninate 


1372 


(17? 5 25)-2-amino-3-(3 3 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino] methyl} propyl 7V-phenylglycyl-3-[(l-propylbutyl)sulfonyl]- 
D-alaninate 


1374 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino] methyl} propyl 3-[(l-propylbutyl)sulfonyl]-A^-{[3- 

(trifluoromethyl)-l//-pyrazol-4-yl]carbonyl}-D-alaninate 


1376 


(li? 5 25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl Af-[(3-methyl-l//-pyrazol-5-yl)carbonyl]-3- 
[(l-propylbutyl)sulfonyl]-D-alaninate 


1378 


(li?,2S)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-[(l-propylbutyl)sulfonyl]-A^(l,3-thiazol-4- 
ylcarbonyl)-D-alaninate 


1380 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl A L [(l-acetylpiperidin-4-yl)carbonyl]-3-[(l- 
propylbutyl)sulfonyl]-D-alaninate 


1382 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl AT-[4-(acetylamino)butanoyl]-3-[(l- 
propylbutyl)sulfonyl]-D-alaninate 


1384 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl 7V-acetyl- /3 -alanyl-3-[(l- 
propylbutyl)sulfonyl]-D-alaninate 


1386 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl A^-(chloroacetyl)-3-[(l-propylbutyl)sulfonyl]- 
D-alaninate 


1388 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
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ethylbenzyl)amino]methyl} propyl A f -(methoxyacetyl)-3-[(l- 
propylbutyl)sulfonyl]-D-alaninate 


1390 


(1^2S>2-aminoOK3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl A^-(3-methoxypropanoyl)-3-[(l- 
propylbutyl)sulfonyl]-D-alaninate 


1392 


( 1 /?,25)-2-amino-3-(3 ,5-difluorophenyl)- 1 - { [(3- 
ethylbenzyl)amino]methyl}propyl A/-(2,2-dimethylpropanoyl)-3-[(l - 
propylbutyl)sulfonyl]-D-alaninate 


1394 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl AMsobutyryl-3-[(l-propylbutyl)sulfonyl]-D- 
alaninate 


1396 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl A r -butyryl-3-[(l-propylbutyl)sulfonyl]-D- 
alaninate 


1398 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl N-acetyl-3-[(l-propylbutyl)sulfonyl]-D- 
alaninate 


1400 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[l-(3- 

ethylphenyl)cyclopropyl]amino}methyl)propyl 3-[(l-propylbutyl)sulfonyl]-A^- 
(pyridin-3-ylcarbonyl)-D-alaninate 


1402 


( li?,2S)-2-amino-3-(3,5-difluorophenyl)- 1 -( {[1 -(3- 
ethylphenyl)cyclopropyl]amino}methyl)propyl 7V-isonicotinoyl-3-[(l- 
propylbutyl)sulfonyl]-D-alaninate 


1404 


(li?,2,y)-2-amino-3-(3,5-difluorophenyl)-l-({[l-(3- 

ethylphenyl)cyclopropyl] amino }methyl)propyl A L (3-hydroxybenzoyl)-3-[( 1 - 
propylbutyl)sulfonyl]-D-alaninate 


1406 


(l/?,250-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 3-[(l-propylbutyl)sulfonyl]-A^-(pyridin-3- 
ylcarbonyl)-D-alaninate 


1408 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl } propyl N-(3 -hydroxybenzoyl)-3 - [( 1 - 
propylbutyl)sulfonyl]-D-alaninate 


1410 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl } propyl jV-(cyclopropylcarbonyl)-3-[( 1 - 
propylbutyl)sulfonyl]-D-alaninate 


1412 


( 1 /?,25)-2-amino-3-(3,5-difluorophenyl)- 1 - {[(3- 

ethylbenzyl)amino]methyl}propyl N-propionyl-3-[(l-propylbutyl)sulfonyl]-D- 
alaninate 


1414 


(l/f,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl 3-(butylsulfonyl)-Af-(pyridin-3- 
ylcarbonyl)alaninate 


1416 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l -( {[ 1 -(3- 

ethylphenyl)cyclopropyl]amino}methyl)propyl A^-(3-hydroxybenzoyl)-3-[( 1 - 
propylbutyl)sulfonyl]alaninate 


1418 


( l/?,25)-2-amino-3-(3,5-difluorophenyl)- 1 -( {[ 1 -(3- 
ethylphenyl)cyclopropyl]amino}methyl)propyl 7V-isonicotinoyl-3-[(l- 
propylbutyl)sulfonyl] alaninate 


1420 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
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ethylbenzyl)amino]methyl}propyl A^[(6-oxo-l,4,5,6-tetrahydropyridazin-3- 
yl)carbonyl]-3-[(l-propylbutyl)sulfonyl]aiamnate 


1422 


(l/e^^-amino-S-CS^-difluorophenyO-l^tCS- 
ethylbenzyl)amino]methyl}propyl 5-oxo-D-prolyl-3-[(l - 
propylbutyl)sulfonyl] alaninate hydrochlonde 


1424 


(li?,25)-2'amino-3-(3,5-difluorophenyl>l-{[(3- 
ethylbenzyl)amino]methyl} propyl 5-oxo-L-prolyl-3-[(l - 
propylbutyl)sulfonyl]alaninate 


1426 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl N-[3-(4-oxo-2-thioxo-l,3-thiazolidin-3- 
yl)propanoyl] -3 - [( 1 -propylbutyl)sulfonyl] alaninate 


1428 


(l/?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl N-(piperidin-4-ylcarbonyl)-3-[(l- 
propylbutyl)sulfonyl]alaninate 


1430 


(l/?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl iV-[(2,4-dimethyl- 1 ,3-thiazol-5-yl)carbonyl]- 
3-[(l-propylbutyl)sulfonyl]alaninate 


1432 


(l/? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl N- {[2-methyl-4-(trifluoromethyl)-l ,3-thiazol- 
5-yl]carbonyl} -3-[(l -propylbutyl)sulfonyl]alaninate 


1434 


(l.R^^-amino-S-CS^-difluorophenyO-l-lfCS- 

ethylbenzyl)amino]methyl}propyl N-[(3 5 5-dimethylisoxazol-4-yl)carbonyl]-3- 
[(l-propylbutyl)sulfonyl] alaninate 


1436 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl A^-[(3-methyl-l//-pyrazol-5-yl)carbonyl]-3- 
[(l-propylbutyl)sulfonyl] alaninate 


1438 


(li?,2 1 S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 3-[(l-propylbutyl)sulfonyl]-iV-(l//-pyrazol-4- 
ylcarbonyl)alaninate 


1440 


(li? 5 2S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl N-(l//-imidazol-5-ylcarbonyl)-3-[(l- 
propylbutyl)sulfonyl] alaninate 


1442 


(l/? 3 2S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl A^l//-imidazol-4-ylacetyl)-3-[(l- 
propylbutyl)sulfonyl] alaninate 


1444 


(l/?,25)-2.amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino] methyl} propyl 3-[(l-propylbutyl)sulfonyl]-A r -(pyrazin-2- 
ylcarbonyl)alaninate 


1446 


(l/Z,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl A^(2,6-dihydroxyisonicotinoyl)-3-[(l- 
propylbutyl)sulfonyl] alaninate 


1448 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 7^-[(6-hydroxypyridin-3-yl)carbonyl]-3-[(l- 
propylbutyl)sulfonyl]alaninate 


1450 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl A^-[(6-chloropyridin-3-yl)carbonyl]-3-[(l- 
propylbutyl)sulfonyl]alaninate 


1452 


(l^^^-amino^-CS^-difluorophenyl^l-ffCS- 
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ethylbenzyl)amino]methyl} propyl N-isonicotinoyl-3-[(l - 
propylbutyl)sulfonyl] alaninate 


1454 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-[(l-propylbutyl)sulfonyl]-A r -(pyridin-3- 
ylcarbonyl)alaninate 


1456 


(l/? ? 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-[(l-propylbutyl)sulfonyl]-A^-(pyridin-2- 
ylcarbonyl)alaninate 


1458 


(l/?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl Af-(l//-indol-6-ylcarbonyl)-3-[(l - 
prop ylbutyl)sulfonyl] alaninate hydrochloride 


1460 


(liJ^^-amino^-CS^-difluorophenyO-l^tCS- 

ethylbenzyl)amino]methyl} propyl 3-[(l-propylbutyl)sulfonyl]-N-(3,4,5- 
trimethoxybenzoyl)alaninate 


1462 


(17?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl AT-(2-methylbenzoyl)-3-[(l - 
propylbutyl)sulfonyl] alaninate 


1464 


(17?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl jV-(3-hydroxybenzoyl)-3-[(l - 
propylbutyl)sulfonyl]alaninate 


1466 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl A r -(3-methylbenzoyl)-3-[(l- 
propy lbutyl)sulfony 1] alaninate 


1468 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl A^-(3-ethylbenzoyl)-3-[(l - 
propylbutyl)sulfonyl]alaninate 


1470 


(l/? 5 2S)-2-amino-3-(3,5-difluorophenyi)-l-{[(3- 
ethylbenzyl)amino] methyl } propyl 7V-(3 -chlorobenzoyl)-3 - [( 1 - 
propylbutyl)sulfonyl] alaninate 


1472 


(17? 5 25)-2-amino-3-(3 ? 5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl 3-[(l-propylbutyl)sulfonyl]-7V-[4- 
(trifluoromethyl)benzoyl]alaninate 


1474 


(l/?,25)-2-amino-3-(3 ? 5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl N-(4-methoxybenzoyl)-3-[(l- 
propylbutyl)sulfonyl]alaninate 


1476 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 3-[(l-propylbutyl)sulfonyl]-N-[4- 
(trifluoromethyl)benzoyl]alaninate 
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1478 


n h ? ° 

v 

F 


1 (ltf,2S>2-amino-3-(3,5- 
difluorophenyl)- 1 - {[(3- 
ethylbenzyl)amino]methyl} propyl N- 
(cyclohexylcarbonyl)-3-[(l - 
propylbutyl)sulfonyl]alaninate 


1480 


1 o rV 

\O^NH HN F 

! — o / 

H 2 N 


(l/^2S)-2-amino-3-(3,5- 
difluorophenyl)- 1 - {[(3- 
ethylbenzyl)amino]methyl } propyl N- 
benzoyl-3-[(l- 

propylbutyl)sulfonyl]alaninate 


1482 


V-O NH 

r( H 

f— // \ NH 2 \_ 

■ y> 


(17?,25)-2-amino-l- 

[(cyclopropy lamino)methy 1] -3 -(3 , 5 - 

difluoronhenvl^nrnnvl Al^^n^rwA ^ fYl 1 

propylbutyl)sulfonyl]alaninate 


1484 


X) Cr 

\O^NH HN F 

<_ rVy jfS 

° H 2 N 1 


(l*,2S)-2-amino-3-(3,5- 
difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl N- 
(phenylacetyl)-3-[(l- 
propylbutyl)sulfonyl] alaninate 


1486 


1 

A/ y 


(l/^2S)-2-amino-3-(3,5- 
difluorophenyl)- 1 - {[(3- 
ethylbenzyl)amino] methyl } propyl N-(3 - 
phenylpropanoy l)-3 -[( 1 - 
propylbutyl)sulfonyl] alaninate 
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1488 


1 

f ■ MM 


|(l/^2S)-2-amino-3-(3,5- 
difluorophenyl)-l-{[(3- 

ethylbenzyl)aminolmethyl} propyl 3- 
(benzoylamino)-2- {[( 1 - 

propylbutyl)sulfonyl]methyl } propanoat 
e 


1490 


O^NH HN 

rVV n 

o=s=oo ): tl sKJ> 


(U?,2S)-2-amino- 1 - {[(3- 
methoxybenzyl)amino]methyl} -3- 
phenylpropyl A/-(cyclopropylacetyl)-3- 
[( 1 -propylbutyl)sulfonyl]alaninate 


1492 


o 

II 

o=s— 

1 

V 

J°<Ag H n 


(1^2S)-2-amino-l-{[(3- 

methoxybenzyl)amino]methyl}-3- j 
phenylpropyl N- 

[(methylsulfonyl)acetyl]-3-[(l- 
propylbutyl)sulfonyl]alaninate 


1494 


o V 

WCY NH 


( 1 i?,2S)-2-amino- 1 - { [(3 - 
methoxybenzyl)amino]methyl}-3- 
phenylpropyl Af-[(methylthio)acetyl]-3- 
[(1 -propylbutyl)sulfonyl]alaninate 


1496 


-^^S0 2 H O 1 

YY^oh 
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1498 




(1^2S)-2-amino-l-{[(3- 
methoxybenzyl)amino]methyl} -3- 
phenylpropyl Af-[4-(methylamino)-4- 
oxobutanoyl]-3-[(l- 
propylbutyl)sulfonyl]alaninate 



1500 




1502 


(l^,2iS)-2-amino- 1 - {[(3-methoxybenzyl)amino]methyl} -3 -phenylpropyl N- 
rmethvlsulfonvlWlvcvl-3-IY 1 -nronvlhutvl^ulfonvnalaninate 

i uiv in y x juiiv/i i y x / f-jX y v/ y i \\x \JX \j vj y x u u v y x i <j mi v/ii y x i (iiuiiiiiuiv 


1504 


(li? 5 2S)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-phenylpropyl N- 
acet vl - 3 - (ti h en vl su 1 fori vW al an i n ate 


1506 


(li^2S)-2-amino-l-{[(3-methoxybenzyl)am (25)-2- 
r(4-methoxy-4-oxobutanoyl)aminol-5"Oxo-5-piperidin-l-ylpentanoate 


1508 


(li?,25)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-phen (2i?)-2- 
{ [(benzyloxy)carbonyl] amino } -5 -oxo-5 -piperidin- 1 -ylpentanoate 


1510 


(l^,2S)-2-amin6-l-{[(3-methoxybenzyty (2/?)-2- 
[(3-ethoxy-3-oxopropanoyl)amino]-5-oxo-5-piperidin-l -ylpentanoate 


1512 


(l/?,2S)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-phenylpropyl ^-(4- 
methoxy-4-oxobutanoyl)-A^ ) 7/ 5 -dipropyl-D-glutaminate 


1514 


(li? 5 25}-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-phenylpropyl (2^?)-2- 
[(4-methoxy-4-oxobutanoyl)amino]-5-oxo-5-piperidin-l -ylpentanoate 


1516 


( 1 /?,2S)-2-amino- 1 - { [(3 -methoxybenzyl)amino] methyl } -3 -phenylpropyl (2R)-2- 
[(5-methoxy-5-oxopentanoyl)amino]-5-oxo-5-piperidin-l -ylpentanoate 


1518 


(17? ? 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 2-(acetyloxy)-3-(butylsulfonyl)propanoate 


1520 


(l^^^-amino^^^-difluorophenyO-l-lfCS- 
ethylbenzyl)amino]methyl}propyl S-butyl-D-cysteinate 


1522 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 3-(butylsulfinyl)-D-alaninate 


1524 


(17? 5 2iy)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 3-(butylsulfonyl)-D-alaninate 


1526 


(l/?,2S')-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 3-(butylsulfonyl)-L-alaninate 


1528 


(l/?,25)-2-amino-3-(3 3 5-difluorophenyl>l-{[(3- 
methylbutyl)amino]methyl} propyl 3-(butylsulfonyl)-D-alaninate 


1530 


( 1 #,2S)-2-amino-3-(3,5 -difluorophenyl)- 1 -( {[ 1 -(3- 

ethylphenyl)cyclopropyl]amino}methyl)propyl 3-[(l-propylbutyl)sulfonyl]-D- 



alaninate 
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1532 


(l/? 5 25)-2-amino-3-(3,5-difluorophenyl>l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-[(l-propylbutyl)sulfonyl]-L-alaninate 


1534 


(li?,2S)-2-amino-l-[(cyclopropy 3- 
[( 1 -propylbutyl)sulfonyl]-D-alaninate 


1536 


(l/?,2S)-2-amino-3-(3 5 5-difluorophenyl>l-{[(3- 

methylbutyl)amino]methyl}propyl 3-[(l-propylbutyl)sulfonyl]-D-alaninate 


1538 


(l/? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-[(l-propylbutyl)sulfonyl]-D-alaninate 


1540 


(l/? ? 25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 3-[(l-propylbutyl)sulfonyl]alaninate 


1542 


(17? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 7V-(phenoxyacetyl)-3-[(l- 
propylbutyl)sulfonyl] alaninate 


1544 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl A^-{[(5-chloro-2-thienyl)thio]peroxy}-3-[(l- 
propylbutyl)sulfonyl] alaninate 


1546 


(l^^^-amino-S-CS^-difluorophenyl)-!^^- 
ethylbenzyl)amino]methyl}propyl N-(phenylsulfonyl)-3-[(l - 
prop ylbutyl)sulfonyl] alaninate 


1548 


(li?,25)-3-(3 ,5-difluorophenyl)- 1 - {[(3-ethylbenzyl)amino]methyl} -2- 
(methylamino)propyl Af-[(benzylamino)carbonyl]-3-[(l- 
propylbutyl)sulfonyl] alaninate 


1550 


4- {[(li^2£)-3-(3,5-difluorophenyl)- 1 - {[(3-ethylbenzyl)amino]methyl} -2- 
(methylamino)propyl]oxy } -4-oxo-3 - {[(1 -propylbutyl)sulfonyl]methyl } butanoic 
acid 


1552 


4-[((l/?,25)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3- 
phenylpropyl)oxy]-3-{[(3-methylbutyl)sulfonyl]methyl}-4-oxobutanoic acid 


1554 


1 -((l/?,2S)-2-amino- 1 - {[(3-methoxybenzyl)amino]methyl} -3 -phenylpropyl) 4- 
methyl 2- {[(3-methylbutyl)sulfonyl]methyl} succinate 


1556 


(li?,2iS)-2-amino-l-{[(3-methoxybenzyl)aminoimethyl}-3-phenylpropyl 4- 
amino-2- { [(3 -methylbuty l)sulfonyl] methyl } -4-oxobutanoate 


1558 


( 1 i?,2iS)-2-amino- 1 - { [(3 -methoxybenzyl)amino]methyl } -3 -phenylpropyl 4- 
(methylamino)-2- {[(3-methylbutyl)sulfonyl]methyl} -4-oxobutanoate 


1560 


(l/?,2S)-2-amino-l-{[(3-methoxybenzyl)am 4- 
(dimethylamino)-2-{ [(3 -methylbutyl)sulfonyl]methyl} -4-oxobutanoate 


1562 


(l^,25)-2-amino-3-(3 ? 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 3-(4,4-dimethyl-2,5-dioxoimidazolidin-l-yl)- 
2- {[(1 -propylbutyl)sulfonyl]methyl}propanoate 


1564 


(l/? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-(4,4-dimethyl-2,5-dioxoimidazolidin-l-yl)- 
2-{[(l-propylbutyl)sulfonyl]methyl}propanoate 


1566 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl 3-(4,4-dimethyl-2,5-dioxoimidazolidin-l-yl)- 
2- { [( 1 -propylbutyl)sulfonyl]methyl} propanoate 


1568 


( 1 R,2R)-2- amino- 1 - { [(3 -methoxybenzyl)amino]methyl } -3 -phenylpropyl 3- 
(ethylsulfonyl)-2-{[(isobutyIsulfonyl)amino]methyl}propanoate 


1570 


(l/?,25)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-phenylpropyl 3- 
(ethylthio)-2-{[(isobutylsulfonyl)amino]methyl}propanoate 
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1572 


(l/?,25)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-phenylpropyl (2iS)-2- 
{[(3-methylbutyl)sulfonyl]amino}-4-(methylsulfonyl)butanoate 


1574 


( 1 /?,25)-2-amino- 1 - { [(3 -methoxybenzyl)amino]methyl } -3 -pheny lpropyl N- [(3 - 
methylbutyl)sulfonyl]-L-methioninate 


1576 


(l/?,2iS)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-phenylpropyl 3- 
(acetylthio)-2-{[(3-methylbutyl)sulfonyl]methyl}propanoate 


1578 


( l/?,25)-2-amino- 1 - {[(3-methoxybenzyl)amino]methyl} -3-phenylpropyl 2- 
hydroxy-3-[(l-propylbutyl)sulfonyl]propanoate 


1580 


( 1 i?,2S)-2-amino- 1 - { [(3 -methoxybenzyl)amino] methyl } -3 -phenylpropyl 2- 
hydroxy-3-[(3-methylbutyl)sulfonyl]propanoate 


1582 


(l/?,2iS)-2-amino-l-{[(3-methoxybenzyl)amino]methyl} -3-phenylpropyl 2- 
hydroxy-3-[(3-methoxyphenyl)sulfonyl]propanoate 


1584 


(li?,2S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 2-hydroxy-4-(phenylsulfonyl)butanoate 


1586 


(l/?,2iS)-2-amino-l-{[(3-methoxybenzyl)amino]methyl} -3-phenylpropyl 2- 
hydroxy-4-[(3-methylbutyl)sulfonyl]butanoate 


1588 


(li?,25)-2-amino-l- {[(3 -methoxybenzyl)amino]methyl} -3-phenylpropyl 4-[(3- 
methylbutyl)sulfonyl]-2-phenoxybutanoate 


1590 


(l/?,25)-2-amino-l-{[(3-methoxybenzyl)amino]methyl} -3-phenylpropyl 2-(3- 
methoxyphenoxy)-4-[(3-methylbutyl)sulfonyl]butanoate 


1592 


3- { 1 - { [(( 1 /?,2iS)-2-amino- 1 - {[(3-methoxybenzyl)arnino]methyl} -3- 
phenylpropyl)oxy]carbonyl}-3-[(3-methylbutyl)sulfonyl]propoxy}benzoic acid 


1594 


methyl 3-{l-{[((li? 5 2iS)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3- 
phenylpropyl)oxy]carbonyl } -3 - [(3 -methylbutyl)sulfonyl]propoxy } benzoate 


1596 


(li? 5 25)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-phenylpropyl 2- 
hydroxy-4-(phenylsulfonyl)butanoate 


1598 


( l/?,2S)-2-amino- 1 - {[(3-methoxybenzyl)amino]methyl} -3-phenylpropyl 2- 
hydroxy-4-(phenylthio)butanoate 


1600 


(li? J 25)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-phenylpropyl 2- 
methoxy-4-(phenylsulfonyl)butanoate 


1602 


( 1 /?,2S)-2-amino- 1 - { [(3 -methoxybenzyl)amino]methyl } -3-phenylpropyl 2- 
methoxy-4-(phenylthio)butanoate 


1604 


(li?,2iS)-2-amino-l-{[(3-methoxybenzyl)amino]methyl} -3-phenylpropyl 4- 
(phenylsulfonyl)-2-propoxybutanoate 


1606 


( 1 /?,2S)-2-amino- 1 - { [(3 -methoxybenzyl)amino]methyl } -3-phenylpropyl 2- 
(benzyloxy)-4-(phenylsulfonyl)butanoate 


1608 


(17?,2iS)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-phenylpropyl N- 
[(benzyloxy)carbonyl]methioninate 


1610 


( 1 R ,2S)-2-amino- 1 - { [(3 -methoxybenzyl)amino]methy 1 } -3-phenylpropyl (2S)-2- 
amino-5 -oxo-5 -piperidin- 1 - ylpentanoate 


1612 


( 1 R ,2S)-2-amino- 1 - { [(3 -methoxybenzy l)amino]methy 1 } -3 -phenylpropyl (2S)-2 - 
[(2-methoxy-2-oxoethyl)amino]-5-oxo-5-piperidin-l -ylpentanoate 


1614 


( 1 #,2S)-2-amino- 1 - { [(3 -methoxybenzyl)amino] methyl } -3-phenylpropyl (2/?)-2- 
amino-5-oxo-5-piperidin-l -ylpentanoate 


1616 


(l/?,25)-2-amino- 1 - {[(3-methoxybenzyl)amino]methyl) -3-phenylpropyl (2/?)-2- 
[(2-ethoxy-2-oxoethyl)amino]-5-oxo-5-piperidin-l -ylpentanoate 


1618 


( 1 /?,2S)-2-amino- 1 - {[(3-methoxybenzyl)amino]methyl} -3-phenylpropyl (2/?)-2- 
[(4-ethoxy-4-oxobutyl)amino]-5-oxo-5-piperidin-l -ylpentanoate 
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1620 


(17?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl (27?)-2-[(methoxycarbonyl)amino]-4- 
oxooctanoate 


1622 


(l/?,25)-2-amino-3-(3 ? 5.difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 4-butyl-A^-(methoxycarbonyl)-D-homoserinate 


1624 


(l/?,2S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl 3-(2-butyl-l ,3-dioxolan-2-yl)-jV- 
(methoxycarbonyl)-D-alaninate ; 


1626 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl 3-(2 -butyl- 1 ,3-dioxan-2-yl)-7V- 
(methoxycarbonyl)-D-alaninate 


1628 


(l/?,25)-2-amino-3-(3,5-difluorophenyl>l-{[(3- 
ethylbenzyl)amino]methyl} propyl (2/?)-4,4-difluoro-2- 
[(methoxycarbonyl)amino]octanoate 


1630 


(li? 5 25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl (2/?)-4-fluoro-2- 
[(methoxycarbonyl)amino]octanoate 


1632 


(17?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl (2i?)-2-[(methoxycarbonyl)amino]-5- 
oxononanoate 


1634 


(l/?,25)-2-amino-3-(3 5 5-difluorophenyl)- 1 - {[(3- 
ethylbenzyl)amino]methyl}propyl (2i?)-5-hydroxy-2- 
[(methoxycarbonyl)amino]nonanoate 


1636 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl (27?)-4-(2 -butyl- l,3-dioxolan-2-yl)-2- 
[(methoxycarbonyl)amino]butanoate 


1638 


(li? ? 25 , )-2-amino-3-(3 > 5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl}propyl (2/?)-4-(2 -butyl- l,3-dioxan-2-yl)-2- 
[(methoxycarbonyl)amino]butanoate 


1640 


(l/?,2S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl (2/?)-5-fluoro-2- 
[(methoxycarbonyl)amino]nonanoate 


1642 


(lJ?,25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl (2i?)-5,5-difluoro-2- 
[(methoxycarbonyl)amino]nonanoate 


1644 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethynylbenzyl)amino]methyl}propyl 3-(butylsulfonyl)-7V-(methoxycarbonyl)-D- 
alaninate 


1646 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[3- 
(trifluoromethyl)benzyl]amino}methyl)propyl 3-(butylsulfonyl)-iV- 
(methoxycarbonyl)-D-alaninate 


1648 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[l-(3- 
ethylphenyl)cyclopropyl]amino}methyl)propyl 3-(butylsulfonyl)-7V- 
(methoxycarbonyl)-D-alaninate 


1650 


(l^^-amino^^^-difluorophenyO-l-Clfl^- 
ethynylphenyl)cyclopropyl]amino}methyl)propyl 3-(butylsulfonyl)-jV- 
(methoxycarbonyl)-D-alaninate 


1652 


(li?,25)-2-amino-3-(3,5-difluorophenyl)-l-[({l-[3- 



272 



MBHB No. 02 -760 -A 
Pharmacia No. 0 1182. US 1 
Elan No. 00419-US-NEW 





(trifluoromethyl)phenyl]cyclopropyl}amino)methyl]propyl 3-(butylsulfonyl)-N- 
(methoxycarbonyl)-D-alaninate 


1654 


(l/?,2S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethynylbenzyl)amino]methyl}propyl 3-(butylsulfonyl)-A^[(3-methyl-l//-pyrazol- 
5-yl)carbonyl]-D-alaninate 


1656 


( 1 /?,2S)-2-amino-3 -(3,5 -difluorophenyl)- 1 -( { [3- 

(tri fluoromethyl)benzyl] amino } methyl )propyl 3 -(buty lsulfonyl)-Af-[(3 -methyl- 
l//-pyrazol-5-yl)carbonyl]-D-alaninate 


1658 


( 1 /?,25>2-amino-3 -(3,5 -difluorophenyl)- 1 -( { [ 1 -(3 - 

ethylphenyl)cyclopropyl]amino}methyl)propyl 3-(butylsulfonyl)-JV-[(3-methyl- 
l//-pyrazol-5-yl)carbonyl]-D-alaninate 


1660 


( 1 fl,2S>2-amino-3 -(3,5 -difluorophenyl)- 1 -( { [ 1 -(3 - 

ethynylphenyl)cyclopropyl] amino }methyl)propyl 3-(butylsulfonyl)-A r -[(3- 
methyl-l//-pyrazol-5-yl)carbonyl]-D-alaninate 


1662 


(1 rt,2o>2-amino-3 -(3 ,5 -difluorophenyl)- 1 -[( { 1 -[3 - 

(trifluoromethyl)phenyl]cyclopropyl}amino)methyl]propyl 3-(butylsulfonyl)-7V- 
[(3-methyl-lif-pyrazol-5-yl)carbonyl]-D-alaninate 


1664 


(l/?,2S)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl (2^)-2-{[(methylamino)carbonyl]amino}-4- 
oxooctanoate 


1666 


(l#,26>2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino] methyl} propyl 4-butyl-7/-[(methylamino)carbonyl]-D- 
homoserinate 


1668 


( 1 /?,2i>2-amino-3 -(3 ,5 -difluorophenyl)- 1 - { [(3- 
ethylbenzyl)amino]methyl} propyl 3-(2 -butyl- l,3-dioxolan-2-yl)-Af- 
[(methylamino)carbonyl]-D-alaninate 


1670 


( 17?,25)-2-amino-3 -(3 ,5 -difluorophenyl)- 1 - {[(3- 
ethylbenzyl)amino]methyl}propyl 3-(2-butyl-l ,3-dioxan-2-yl)-N- 
[(methylamino)carbonyl]-D-alaninate 


1672 


( 1 ^,25)-2-amino-3 -(3 ,5 -difluorophenyl)- 1 - {[(3- 
ethylbenzyl)amino]methyl} propyl (2/?)-4,4-difluoro-2- 
{[(methylamino)carbonyl]amino}octanoate 


1674 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl (2i?)-4-fluoro-2- 
{ [(methylamino)carbonyl] amino } octanoate 


1676 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino] methyl} propyl (2/?)-2-{[(methylamino)carbonyl]amino}-5- 
oxononanoate 


1678 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl} propyl (2^?)-5-hydroxy-2- 
{[(methylamino)carbonyl]amino}nonanoate 


1680 


(1^26>2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl (2#)-4-(2-butyl-l,3-dioxolan-2-yl)-2- 
{[(methylamino)carbonyl]amino}butanoate 


1682 


( 1 #,25)-2-amino-3 -(3 ,5-difluorophenyl)- 1 - {[(3- 
ethylbenzyl)amino]methyl}propyl (2/?)-4-(2-butyl-l,3-dioxan-2-yl)-2- 
{[(methylamino)carbonyl]amino}butanoate 


1684 


( 1 #,25>2-amino-3-(3 ,5 -difluorophenyl)- 1 - { [(3- 
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ethylbenzyl)amino]methyl} propyl (2i?)-5-fluoro-2- 

S\( mpf Vl vl aminnVarhnn \/1 "I i nr\ \ nnnanAotp 
\ L^iiit/iny icuiiniu jK/cxx u\jii y i jdllllliu f IlUIldllOdLC 


1686 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl (2/?)-5,5-difluoro-2- 

i\ ( m pfH vljimino^PJirHon vll aminnl r\r\r\<zr\r\ckif* 
\ L^lllVllljr IdllllilU j\s<\\ UKJliy IJdllllHU J IlUildlllJdlC 


1688 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 
ethynylbenzyl)amino]methyl} propyl 3-(butylsulfonyl)-/V- 

f ( mfith vlamino^p^rHnnvll-Pi-^ljininQtp* 

[_^iii\»^txijr laiiiiiiw iv-'di UKJii y ii .Ly dldllllldlC 


1690 


( 1 A,2S)-2-amino-3-(3 ,5-difluorophenyl)- 1 -( { [3- 
(trifluoromethyl)benzyl] amino }methyl)propyl 3-(butylsulfonyl)-A'- 

[V rvi PtVl vl P tn in r\^r* £1 rh/"\n \/1 1 T"^ a1anir»at<=» 
L\int;uiy idiniuu }\scii uvJiiyij-±y-didillIldlC 


1692 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[l-(3- 
ethylphenyl)cyclopropyl]amino}methyl)propyl 3-(butylsulfonyl)-./V- 

L^nicaiiy idiimnj jk^cLI UUliyij-J^-dldnilldlc 


1694 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[l-(3- 
ethynylphenyl)cyclopropyl]amino}methyl)propyl 3-(butylsulfonyl)-7V- 

Ii m pth vl am inn^f^ rV>r>n \/1 1 alanin at/=» 

L^iiiwiiiy idiiiniu )\s<m uuiiyij-JL7-aimiindic 


1696 


(li?,25)-2-amino-3-(3,5-difluorophenyl)- 1 -[( { 1 -[3- 

(trifluoromethyl)phenyl]cyclopropyl}amino)methyl]propyl 3-(butylsulfonyl)-./V- 

L^iiicuiyiciiiiiiiu jcdroonyij-i^-dianinaie 


1698 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-{[(3- 

ethynylbenzyl)amino] methyl} propyl 3-(butylsulfonyl)-A r -[(4-methyl-l//-pyrazol- 

1 -vl^PHrHrtn vII-T^I-qI Qninatp 
i yijy^cu u\jiiy ij-i_/-didiiiiidlC 


1700 


(l/?,25)-2-amino-3-(3,5-difluorophenyl)-l-({[3- 

(trifluoromethyl)benzyl]amino}methyl)propyl 3-(butylsulfonyl)-Aq(4-methyl- 

1 /-/-r> VT^ypil - 1 -vIVarhnn vII-T^-qI snincitp 
L 1 r y 1 <±Z-,\Ji i y i^L/dl UUliyiJ-l_-/-dldllllldlC 


1702 


(1^2S>2-amino-3-(3,5-difluorophenyl)- 1 -( {[ 1 -(3- 

ethylphenyl)cyclopropyl]amino}methyl)propyl 3-(butylsulfonyl)-Af-[(4-methyl- 

J-jyidZA/i i y i^L/di uyJiiyi j -.L/-dldllllldlC 


1704 


(l^,25)-2-amino-3-(3,5-difluorophenyl)-l-({[l-(3- 

ethynylphenyl)cyclopropyl]amino}methyl)propyl 3-(butylsulfonyl)-Af-[(4- 
methyl- 1 //-pyrazol- 1 -yl)carbonyl] -D-alaninate 


1706 


(li?,25)-2-amino-3-(3,5-difluorophenyl)- 1 -[( { 1 -[3- 

(trifluoromethyl)phenyl]cyclopropyl}amino)methyl]propyl 3-(butylsulfonyl)-N- 
[(4-methyl- l//-pyrazol- 1 -yl)carbonyl]-D-alaninate 


1173 


H 2 N ^V^N^V^iT^ 

H 4 
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A 
























1177 


CF 3 

oA o 

# h \ n 

! 

F 




1179 


CF 3 

V« o i 






















T 

F j 




1181 


CF 3 

f H O 

°V o 
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F | 
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1183 


A 

/V 

OH o \JO 

N o^ N \v>C 

H J 




» 


1185 


A 

H 2 N'^Y^ N '^f^ 

CF 3 ° H 0 =S^ 

O ^ 


r 




1187 


tlHN^O^N 

A 

F 


• 


1189 


A 

OH / 
°W O 
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1191 


A 

F 




1193 


f =0 H i 

w 

A 

F 




1195 


A 




1197 


A 

oh/ U 

°Y o 
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1209 


/ S ^0 N-H 
H 2 N^ >^.N. ° 




1211 


jOH J H 

v 




1213 


I"! O 

A 

F 




1215 


A 

rrf° o 
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1217 


A 

OH / Xj 

ryt° H 




1219 


A 


i 


1221 


A 




1223 


A 
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1243 



1245 



1247 



1249 
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1291 



1293 



1295 



1297 




F 



1299 (l^,2S)-2-amino-3-(3,5-difluorophenyI)-l-{[(3- 

ethylbenzyl)amino]methyl} propyl 3-[(l-propylbutyl)sulfonyl]-A r -[(tetrahydro- 
2//-pyran-4-yloxy)carbonyl]alaninate 
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1301 


4k 

0=\ ^ — N 

A r£ r 

A 

F 




1303 


^-(3-[[(2/?,3 i S)-3-amino-2-hydroxy-4-phenylbutyl](3-methoxybenzyl)am 
{[(3-methylbutyl)sulfonyl]methyl}-3-oxopropyl) ethanethioate 


1305 


A 

so 2 

\rW NH 

Al K a 


* 


1307 


-A 

so 2 

F 




1309 


Aq(2J?,3S)-3-amino-2-hydroxy-4^^ 

methoxyphenoxy)-4-[(3-methylbutyl)sulfonyl]butanamide 


1311 


A 
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1323 




A^ 1 -[(2/?,35)-3-amino-4-(3,5- 
difluorophenyl)-2-hydroxybutyl]-3- 
^oiiiyisuironyij-yv -^-einyiDcnzyi^-iV - 
(trifluoroacetyl)-D-alaninamide 


1325 


1 

r V 


A^-[(2/?,35)-3-amino-2-hydroxy-4- 
phenylbutyl]-2-methoxy-JV-(3- 
methoxybenzyl)-4- 
(phenylthio)butanamide 












1327 


ft ° 




1329 

• 


A 

Spr- 

F 


A^ , -[(2/? 5 35)-3-amino-4-(3,5- 
difluorophenyl)-2-hydroxybutyl]-3- 
(butylsulfonyl)-TV 2 - 
(cyclopropylcarbonyl)-Af 1 -(3- 
ethylbenzyl)-D-alaninamide 


1331 


j8-alanyl-A^ , -[(2/?3^-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3- 
(butylsulfonyl)-A^ 1 -(3-ethylbenzyl)-D-alaninamide 


1333 


glycyl-A^ , -[(2/?,35)-3-amino-4-(3 ) 5-difluorophenyl)-2-hydroxybutyi]-3- 
(butylsulfonyl)-V-(3-ethylbenzyl)-D-alaninamide 


1335 


(l/?,2iS)-2-amino-l-{[(3-methoxybenzyl)amino]methyl}-3-phenylpro^ {2R)-2- 
[(4-ethoxy-4-oxobutyl)amino]-5-oxo-5-piperidin-l-ylpentanoate 


1337 


W-dimethyl- 0 -alanyl-A^ 1 4(2/?35')-3-amino-4-(3 ? 5-difluorophenyl)-2- 
hydroxybutyl] -3 -(butylsulfony !)- N ] -(3 -ethylbenzyl)-D-alaninamide 


1339 


A^ 1 .[(2/?3^-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3-(butylsulfonyl)- 
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^'-(S-ethylbenzy^-A^-Cmethoxyacety^-D-alaninamide 


1341 


ok/ o ll^J 

\ H 

s— o 

r° 




1343 






1345 


(li? 5 25)-2-amino-3-(3 5 5-difluorophenyl)-l-{[(3- 
ethylbenzyl)amino]methyl}propyl 3-(2-butyl-l,3-dioxan-2-yl)-A^ 
(methoxycarbonyl)-D-alaninate 


1347 


A , 

Vnh n 




1349 
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11351 


H 2 N Y N IT 

oh/ U 

X — NH N=\ 




1353 






1355 








A 

V-'NH — 














1357 


9H 

Spr' 


A^ z -acetyl-A^ 1 -[(2 J R ? 35)-3-amino-4-(3 ? 5- 
difluorophenyl)-2-hydroxybutyl]-3- 
(butylsulfonyl)-AP -(3-methylbutyl)-D- 
alaninamide I 


1359 


n JC ° 
QH ^^NH 

H 2 N^A/N </~^ 

1 V 

F 1 


A^'-[(2i?,3 1 S)-3-amino-4-(3,5- 
difluorophenyl)-2-hydroxybutyl]-Af' - 

CVclonrnnvl- A/^-^P\/r k 1r»rirr*r\\/1r*arKrki-i\/1 , \ 1 

v/^uiupiup^i iv ^yL/iupiupyioarDonyij-j- j 
[(l-propylbutyl)sulfonyl]-D-alaninamide 
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11361 


OH O^N^O 
HaN^Av/N^-^ 


^-acetyl-A^ l -rf2/?,35)-3-amino-4-C3 5- 1 
difluorophenyl)-2-hydroxybutyl]-V -(3- 
methylbutyl)-3-[(l-propylbutyl)sulfonyl]- 
D-alaninamide 
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1 1 Ifi'l 
IjOj 
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^F 




















D 




1365 


Spr 
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O , Br 
■NH ^-N 
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1371 




1373 



H 2 N 





OH / 

<W O 




N-phenylglycyl-AT -[(2R,3S)-3 -amino-4- 

(3 5 5-difluorophenyl)-2-hydroxybutyl]-V 
(3-ethylbenzyl)-3-[(l- 

propylbutyl)sulfonyl]-D-alaninamide 
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H 9 N 
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1379 


F 




1381 


A 

H 2 N -^Y^~ N-^j^j^ 
1 \ H O 




1383 


? h \ 

F 




1385 


W-acetyl- 0 -alanyl-A^ , -[(2/?,35)-3-amino-4-(3 5 5-difluorophenyl)-2- 
hydroxybutyl]-V-(3-ethylbenzyl)-3-[(l-propylbutyl)sulfonyl]-D-alanm 


1387 


A^ 1 -[(2/?,35)-3-aminO'4-(3,5-difluorophenyl)-2-hyckoxybutyl]-A^^ 
^-(S-ethylbenzyO-S-tCl-propylbutyOsulfonyll-D-alaninamide 


1389 


A^'-^^^^-amino^-CS^-difluorophenyO^-hydroxybutyll-^-CS^ 
ethylbenzyO-A^methoxyace^ 


1391 


V-[(2^,35)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-A^ I -(3- 

ethylbenzyl)-A^ 2 -(3-methoxypropanoyl)-3-[(l-propylbutyl)sulfonyl]-D- 
alaninamide 


1393 


A^ 1 ^(2/?^5)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-A^-(2,2- 

dimethylpropanoy^-^-P-ethylbenzyO-S^O-propylbutyOsulfonyll-D- 
alaninamide 


1395 


A^ 1 -[(2^,3,S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^ 1 .(3- 
ethylbenzyl)-A^ 2 -isobutyryl-34(l-propylbutyl)sulfonyl]-D-alaninamide 
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1405 




HoN 



1407 




H 2 N. 




1409 



1411 




OH 





7NT-[(2/i,35)-3-amino-4-(3,5- 
difluorophenyl)-2-hydroxybutyl]-A^ 2 - 
(cyclopropylcarbonyl)-TV 1 -(3- 
ethylbenzyl)-3-[(l-propylbutyl)sulfonyl] 
D-alaninamide 
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1413 


0= f H * 

? H \ A 

F 


AT-[(2/?,35)-3-amino-4-(3,5- 
difluorophenyl)-2-hydroxybutyl]-V-(3- 
ethylbenzyl)-N 2 -propionyl-3-[(l- 
propylbutyl)sulfonyl]-D-alaninamide 


1415 


F 

A, 




















1417 


-^V_<//° o HO 

°od o 

H 2 N ^/-^N ^^^k^ 

HfjT F 

I 

F 





1419 








\ II 










?H \ °n 


















F 
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11421 


\ H N^m^O 

A F 

1 F 




1423 


A 

H 2 N T N 


5-oxo-D-prolyl-W -[(2fl,3S)-3-amino-4- 

(3,5-difluorophenyl)-2-hydroxybutyl]-A rl - 
(3-ethylbenzyl)-3-[(l- 

hydrochloride 




! O HCI 

A H c^o 








1425 


A 

o^AnA_nh 

ol H 


S-oxo-L-prolyl-^-fCl^^^-S-amino^- 

(SjS-difluorophenyO^-hydroxybutyl]-^ 1 - 

(3-ethylbenzyl)-3-[(l- 

piupyiuuiyi ^suiionyijaianinarriiue 


1427 


oh/ ^ 

A 1 


N'-[(2R,3S)-3-ammo-4-(3,5- 
difluorophenyl)-2-hydroxybutyl]-7V rl -(3- 
ethylbenzyl)-Af 2 -[3-(4-oxo-2-thioxo- 1 ,3- 
thiazolidin-3 -yl)propanoyl] -3 - [( 1 - 
propyiouiyi ^suiionyijaianinarniae 
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1481 


F 

A NH 2 




1483 


-Q 

so 2 

Y-OH 

F 




1485 


A^ 1 "[(2/? ? 35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-V 
ethylbenzyl)-A^ 2 -(phenylacetyl)-3-[(l-propylbutyl)sulfonyl]alaninamide 


1487 


A^ 1 -[(2/? ? 35)-3-amino-4-(3 3 5-difluorophenyl)-2-hydroxybutyl]-V-(3- 
ethylbenzyl)-N 2 -(3 -phenyipro^ 


1489 


//-(3-[[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 

ethylbenzyl)amino]-3-oxo-2-{[(l- 

propylbutyl)sulfonyl]methyl}propyl)benzamide 


1491 


A rl -[(2i?^5)-3-amino-2-hydroxy-4-phenylbutyl]-A^-(cyclopropylacetyl)-V 
methoxybenzyl)-3-[(l-propylbutyl)sulfonyl]alaninamide 


1493 


V-[(2/?3^-3-amino-2-hydroxy-4-phenylbutyl]-A^ 1 -(3-methoxybe^ 
[(methylsulfonyl)acetyl]-3-[(l-propylbutyl)sulfonyl]alaninamide 


1495 


V-[(2/?^5)-3-amino-2-hydroxy-4-phenylbutyl]-A^ 1 -(3-methoxybenzyl) 
[(methylthio)acetyl]-3-[(l-propylbutyl)sulfonyl]alaninamide 


1497 


H 2 N^J 

> Ah 

1 OH 
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1499 



1501 




1503 ^-(methylsulfonyOglycyl-A^'-tCa/e^^-S-amino-a-hydroxy^-phenylbutyll-A^'-CS- 

methoxybenzyl)-3-[(l-propylbutyl)sulfonyl]alaninamide 

1505 A^ i -acetyl-A^ 1 -[(2i?,3 1 S)-3-amino-2-hydroxy-4-phenylbutyl]-iV'-(3- 
methoxybenzyl)-3-(phenylsulfonyl)alaninamide 



1507 



1509 
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ethylbenzyl)-D-cysteinamide 


1523 


A^'-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3-(butylsulfinyl)- 
V-(3-ethylbenzyl)-D-alaninamide 


1525 


A^'-[(2^,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3-(butylsulfonyl)- 
7V 1 -(3-ethylbenzyl)-D-alaninamide 


1527 


A r '-[(2i?,3S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3-(butylsulfonyl)- 
A^-(3-ethylbenzyl)-L-alaninamide 


1529 


A^'-[(2 J /?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3-(butylsulfonyl)- 
N -(3-methylbutyl)-D-alaninamide 


1531 


V-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^'-[l-(3- 
ethylphenyl)cyclopropyl]-3-[(l-propylbutyl)sulfonyl]-D-alaninamide 


1533 


7V 1 -[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^ 1 -(3- 
ethylbenzyl)-3-[(l-propylbutyl)sulfonyl]-L-alaninamide 


1535 


A^'-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^ l -cyclopropyl-3- 
[(l-propylbutyl)sulfonyl]-D-alaninamide 


1537 


Af'-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-N'-(3- 
methylbutyl)-3-[(l-propylbutyl)sulfonyl]-D-alaninamide 


1539 


A^'-[(2^,3.S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-// , -(3- 
ethylbenzyl)-3-[( 1 -propylbutyl)sulfonyl]-D-alaninamide 


1541 


^'-[(Z^^^-S-amino^-CS.S-difluorophenyO^-hydroxybuty^-^'-CS- 
ethylbenzyl)-3-[(l-propylbutyl)sulfonyl]alaninamide 


1543 


A^'-[(2/?,3.S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^ l -(3- 
ethylbenzyl)-AT -(phenoxyacetyl)-3-[(l-propylbutyl)sulfonyl]alaninamide 


1545 


y-[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-{[(5-chloro-2- 
thienyl)thio]peroxy} -7Y -(3-ethylbenzyl)-3-[(l-propylbutyl)sulfonyl]alaninamide 


1547 


A^ 1 -[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^'-(3- 
ethylbenzyl)-^ -(phenylsulfonyl)-3-[(l-propylbutyl)sulfonyl]alaninamide 


1549 


^-[(benzylamino^arbonylJ-AA 1 ^ 

(methylamino)butyl]-V-(3-ethylbenzyl)-3-[(l-propylbutyl)sulfonyl]alaninamid 


1551 


4-[[(2J?^S)-4-(3,5-difluoropheny]>^ 

ethylbenzyl)amino]-4-oxo-3-{[(l-propylbutyl)sulfonyl]methyl}butanoic acid 


1553 


4-[[(2/?3^-3-amino-2-hydroxy-4-phenylbutyl](3-methoxybenzyl)amino]-3-{[(3- 
methylbutyl)sulfonyl]methyl} -4-oxobutanoic acid 


1555 


methyl 4-[[(2/?,3 1 S)-3-amino-2-hydroxy-4-phenylbutyl](3- 
methoxybenzyl)amino] -3 - { [(3 -methylbutyl)sulfonyl]methyl } -4-oxobutanoate 


1557 


A^(2/U^-3-amino-2-hydroxy-4-phenylbutyl^^ 
methylbuty l)sulfonyl]methyl } succinamide 


1559 


AT4(2/U<S)-3-amino-2-hydroxy-4-phenylbut^^^ 
methyl-2- {[(3-methylbutyl)sulfonyl]methyl} succinamide 


1561 


^-[(2^3i)-3-amino-2-hydroxy-4-phenylbutyl]-A^ l -(3-methoxybenzyl)-A^X 
dimethyl-2- {[(3-methylbutyl)sulfonyl]methyl} succinamide 


1563 


A^-[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3-(4 5 4-dimethyl- 

2,5-dioxoimidazolidin-l-yl)-A^(3-ethylbenzyl)-2-{[(l- 

propylbutyl)sulfonyl]methyl}propanamide 


1565 


Aq(2/f,3S>3-amino-4-(3,5-difl^ 

2,5-dioxoimidazolidin-l-yl)-AA-(3-ethylbenzyl)-2-{[(l- 

propylbutyl)sulfonyl]methyl}propanamide 


1567 


(l/?,2S)-2-amino-3-(3,5-difluorophenyl>l-{[(3- 
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ethylbenzyl)amino]methyl}propyl 3-(4,4-dimethyl-2,5-dioxoimidazolidin-l-yl)- 

2- i\( 1 -nrnnvlhntvl^^iilfnnvllrnf*tVi\/1 \nrnnQnAQtp 
ILV iUUl j i^otinuuy ijnicmyi j pi ujpdjiudic 


1569 


A^4(2/?,35)0-amino-2-hydroxy-4-phenylbutyl]-3-(ethylsulfonyl)-2 

< [f i cohn tvl ci ] 1 fori vI^jityt inn lrnpth\/1 \ _ A/_f ^ _m p»tV^rw\/K*=»r^r7\/^r^r*/^»-»or-* oy-v-i ^ y-?d 

\L\ lowuUL y iauiAUli y i /^ 1|111 ^'j* I1 t'Uiyi j -y v-^j-rTieifioxyocnzyi jpropanainiGC 


1571 


iV-[(2^,35)-3-amino-2-hydroxy-4-phenylbutyl]-3-(ethylthio)-2- 
\Lv iauuuL J 1&ulAUli y i /^ 1IAllu J* r i c ^iyi/ "iv-^j-rncinoxyoenzyi jpropanarniuc 


1573 


(2S)-A4(2#3^-3-amino-2-hyd™^ 

\Lv J "icuiyiuuiyij&uiiunyijdmino ) -^-^nieinyisuiionyijDuianarriicie 


1575 


^ 1 -[(2i?,35)-3-amino-2-hydroxy-4-phenylbutyl]-A^ 1 -(3-methoxybenzyl)-^-[(3- 

nivauy iuuiy i ^ouiiuiiyij-i^-iiicLXiiuiiindiiiioc 


1577 


S-(3 - [ [(2/?,35)-3 -amino-2-hydroxy-4-phenylbutyl] (3 -methoxybenzyl)amino] -2- 
iLw nicuiy lLFULyi^auiiuiiyijiiicinyi/ o-oxopropyi ) einaneiiiioaie 


1579 


A^-[(2/?35)-3-amino-2-hydroxy-4-phenylbutyl]-2-hydroxy-A^-(3- 

TTIPtHnYvHpri 7\/1 -X ( 1 -r*rO"n\/1Kllt\/l^cii1f^n\^nr>T*rv*>oi-»orY-»ii-l£» 

iiit'UiuA.yuciiZiyi ) ~j \\ i -piupyiuuiyi ^buiionyijpropananiicic 


1581 


A^4(2i?^5)-3-amino-2-hydroxy-4-phenylbutyl]-2-hydroxy-A^-(3- 
iiic/iiiuAyuciiz/yiy- -> w j-iiicinyiDuiyi ^suiionyijpropananiicie 


1583 


A^^(27?,35)-3-amino-2-hydroxy-4-phenylbutyl]-2-hydroxy-A^-(3- 

TTl Pt HoY vHpTl yvl^-^-ff 'X -m F*tVl r\V f^n \/1 ^ en 1 f nn \ /l Inr An on otn i ^ a 

nit/iiiwA._y ut/iiz,_y ij- j i\ j*iiicLiiuAypiiciiyi ^oUiionyijpropaiiaiTiiQ.6 


1585 


A r -[(2/?,3 1 S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3-ethylbenzyl)- 

2-hvdroxv-4-f nh pn vl <;n1fnnv1^Hiit;m arm Hp> 


1587 


A^-[(27?35)-3-amino-2-hydroxy-4-phenylbutyl]-2-hydroxy-A^-(3" 
methoxybenzyl)-44(3-methylbutyl)sulfonyl]butanamide 


1589 


yv-L^z/^D^o-dmino-z-nyam 
methylbutyl)sulfonyl]-2-phenoxybutanamide 




yv-L^z/tpoj-j-amino-z-nyaroxy-4-pnenylDutylJ-A'-(3-mem 
methoxyphenoxy)-4-[(3-methylbutyl)sulfonyl]butanamide 


1593 


J i 1 iLLv^^j-^^J ^-dmino-z-nyQroxy-4-pnenyiDUt 
methoxybenzyl)amino]carbonyl}-34(3-methylbutyl)sulfonyl] 

acid 


1595 


methyl 3-{l-{[[(2/?,35)-3-amino-2-hydroxy-4-phenylbutyl](3- 
iiicuiuAyuciiz,yi^<iiiiiiiujcdrDonyi/ -j-[^-meinyiDutyi jsuiionyijpropoxy} benzoate 


1597 


A^-[(2^,3^^-amino-2-hydroxy-4-phenylbutyl]-2-hydroxy-A^-(3- 

metflOY vHPT17v1^-4.-^ nhpnv1cil1fr*ri\/1Yhiita«arviir1<3 


1599 


iV"-[(2/?,3-5)-3-amino-2-hydroxy-4-phenylbutyl]-2-hydroxy 

iiivuiuA^ut'ii^yi _/ t ^pilCliyillllU ^UULd-IlallllClt/ 


1601 


A^4(2^35)^-amino-2-hydroxy-4-phenylbutyl]-2-methoxy-A^-(3^ 
methoxybenzyl)-4-(phenylsulfonvl)butanamide 


1603 


A^[(2i?35)-3-amino-2-hydroxy-4-phenylbutyl]-2-methoxy-A^-(3- 
methoxybenzyl)-4-(phenylthio)butanamide 


1605 


A^-[(2/?35)-3-amino-2-hydroxy-4-phenylbutyl]-A^(3-methox 
(phenylsulfonyl)-2-propoxybutanamide 


1607 


^-[(2/?,35)0-ammo-2-hydroxy-4-phenylbutyl]-2-(benzy 
methoxybenzyl)-4-Cphenylsulfonyl)butanamide 
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1611 





(25)-2-amino-iV r -[(2^,35)-3-amino-2- 
hydroxy-4-phenylbutyl]-7V-(3- 
methoxybenzyl)-5 -oxo-5 -piperidin- 1 - 
ylpentanamide 



1613 




1615 



HoN 




(2i?)-2-amino-A^-[(2i?,35)-3-amino-2- 
hydroxy-4-phenylbutyl]-7V-(3- 
methoxybenzyl)-5 -oxo-5 -piperidin- 1 - 
ylpentanamide 
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1 /TO *7 

1627 


, F 

V A 

o 


1 


1629 


methyl ({\R)A - {[[(2/?35)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl](3- 
ethylbenzyl)amino]carbonyl}-3,3-difluoroheptyl)carbamate 


1631 


methyl ((li?)-l-{[[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 
ethylbenzyl)amino]carbonyl}-3-fluoroheptyl)carbamate 


1633 


methyl {{\K)-\ - {[[(2^,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 
ethylbenzyl)amino]carbonyl}-4-oxooctyl)carbamate 


1635 


methyl ((IR)- 1 - {[[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 
ethylbenzyl)amino]carbonyl } -4-hydroxyoctyl)carbamate 


1637 


methyl [(l/?)-l-{[[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 
ethylbenzyl)amino]carbonyl}-3-(2-butyl-l,3-dioxolan-2-yl)propyl]carbamate 


1639 


methyl [(li?)-l - {[[(2i?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 
ethylbenzyl)amino]carbonyl}-3-(2-butyl-l,3-dioxan-2-yl)propyl]carbamate 


1641 


methyl ((li?)-l-{[[(2/?,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 
ethylbenzyl)amino]carbonyl}-4-fluorooctyl)carbamate 


1643 


methyl ((l/?)-l-{[[(2^,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl](3- 
ethylbenzyl)amino]carbonyl}-4,4-difluorooctyl)carbamate 


1645 


A 

O^N v A Q OH 

°- V V_ 




1647 


F 

A „, 

OH 

-^\^c/~V //° 

/. 0 HN^ Q _ 
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1659 



1661 



1663 




1665 


(2/?)-A^-[(2^,35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3- 
ethylbenzyl)-2- { [(methylamino)carbonyl]amino } -4-oxooctanamide 


1667 


V-[(2/?,3 l S)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-4-butyl-A^'-(3- 
ethylbenzyl)-Af -[(methylamino)carbonyl]-D-homosennamide 


1669 


AT 1 -[(2#3S)-3-ammo-4-(3,^ 

dioxolan-2-yl)-vV 1 -(3-ethylbenzyl)-A^ -[(methylamino)carbonyl]-D-alaninamide 


1671 


A rl 4(27? 5 35)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-3-(2 
dioxan-2-yl)-V-(3-ethylbenzyl)-A^ 2 -[(methylamino)carbonyl]-D-alaninam 


1673 


(2/?)-A^-[(27?,35)-3-aniino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3- 
ethylbenzy1)-4,4-difluoro-2-{[(methylamino)carbonyl]amino}octanamide 


1675 


(2/?)-A4(2/US>3-amino-4-(3,5^^ 

ethylbenzyl)-4-fluoro-2-{[(methylamino)carbonyl]arriino}octanarnide 


1677 


(2/?)-A^-[(2/? } 35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-A^-(3- 
ethylbenzyl)-2- {[(methylamino)carbonyl]amino} -5-oxononan amide 


1679 


(2/?)-^[(2/?,35)-3-amino-4K3,5-difluorophenyl)-2-hydroxybutyl]-A^K3- 
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ethylbenzyl)-5-hydroxy-2-{[(methylamino)carbonyl]amino}nonanamide 


1681 


(2#)-A4(2#^S)0-amino^ 

l 5 3-dioxolan-2-yl)-A^(3-ethylbenzy])>2- 

{ [(methyl amino)carbonyl] amino } butanamide 


1683 


(2/?)-A^4(2/?,35)-3-amino-4-(3 5 5-difluorophenyl)-2-hydroxybutyl]-4-(2^ 

l,3-dioxan-2-yl)-A^(3-ethylbenzyl)-2- 

{[(methylamino)carbonyl]amino}butanamide 


1685 


(2#)-A4(2ZUS)-3-amino-^ 

ethylbenzyl)-5-fluoro-2-{[(methylamino)carbonyl]amino}nonanamide 


1687 


(2/?)-A^-[(2i?,35)0-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-^ 
ethylbenzyl)'5 ? 5-difluoro-2-{[(methylamino)carbonyl]amino}nonanamide 


1689 


A^ 1 -[(2/?35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3-(butylsulfo^ 

1 0 

N -(3-ethynylbenzyl)-iV -[(methylamino)carbonyl]-D-alaninamide 


1691 


A^ 1 -[(2i?3^-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3-(butylsu 
N -[(methylamino)carbonyl]-iV -[3-(trifluoromethyl)benzyl]-D-alaninamide 


1693 


^-[(2/^^-3 -amino-4-(3>difluoro^^ 

V -[ 1 -(3-ethylphenyl)cyclopropyl]-A^ 2 -[(methylamino)carbonyl]-D-alaninamide 


1695 


A^ 1 -[(2/?^5)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]^-(butylsul^ 

A^ l -[l-(3-ethynylphenyl)cyclopropyl]-A r2 -[(methylamino)carbonyl]-D- 

alaninamide 


1697 


V-[(2/? J 35)-3-amino-4-(3,5-difluorophenyl)-2-hydroxybutyl]-3-(butylsulfo^^ 
N 2 -[(methylamino)carbonyl]-V - { 1 -[3-(trifluoromethyl)phenyl]cyclopropyl} -D- 
alaninamide 


1699 


° H 2 N "-'^^^F 




1 701 


IL^ NH 2 N^/ 
F 




1703 


F 

NH 2 rf^i 
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1 70S 


! f 

/"A 9 HO v Jl" 2 jfS. 

' ^— S=0 0 Y^s^^^^F 




1707 


r— 

F 

CF 3 





1708 


cyo h l!^J 

\ / \ 


1709 


F 

OH J \^ 

Nsss/ N 
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1729 




REARRANGEMENT EXAMPLES 

The following examples illustrate the acyl group 
migration that takes place with compounds of the 
invention. These examples are for illustration purposes, 
and are not intended to limit the scope of the invention. 

General Procedure : 
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A compound of formula (I) OR (X) (5 mg) is 

dissolved in DMSO-d 6 (500 |iL) and either pH 4 buffer 
solution (500 jaL, potassium hydrogen phthalate buffer) or 
pH 7 buffer solution (500 |iL, sodium and potassium 
phosphate buffer) is added. The sample is then heated to 
40°C. The O-acyl or N-acyl to N-terminal N-acyl 

migration is monitored by observing the change in 
chemical shift for the aromatic fluorines using 19 F-NMR. 
(Fluorine shifts associated with the desired migration 
were confirmed by spiking with authentic analogue) . The 
sample is analyzed by 19 F-NMR at approxiamately 0, 1.5, 3, 
24, 48, and 144 hours. The amount of O-acyl pro-drug, N- 
acyl pro-drug, and desired migration product at each time 
point are assigned by integrating the corresponding NMR 
signal . 

EXAMPLE 1 : Specific NMR Example 




N~l~- [ (2R, 3S) -3-amino-4- (3 , 5-dif luorophenyl) -2- 
hydroxybutyl] -5- (1, 3 -oxazol -2 -yl ) -N~3~ , N~3~-dipropyl - 
N~l~- [3- (trif luoromethyl) benzyl] isophthalamide 
hydrochloride (PREPARATION 7, 5 mg) is dissolved in DMSO- 
d 6 (500 jaL) and pH 4 buffer solution (500 ^iL, potassium 
hydrogen phthalate buffer) is added. The sample is then 
heated to 40 °C. The N-acyl to N-terminal N-acyl 
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migration is monitored by observing the change in 
chemical shift for the aromatic fluorines using 19 F-NMR. 
(Fluorine shifts for the desired migration product in the 
presence of buffer was confirmed by spiking with 
authentic migration product, N 1 - ( (IS , 2R) - 1- (3 , 5- 

dif luorobenzyl ) -2 -hydroxy-3 - { [3- 

( trif luoromethyl ) benzyl] amino} propyl ) - 5- ( 1 , 3 -oxazol -2 - 
yl) -N 3 ,N 3 -dipropylisophthalamide. ) NMR data is collected 
at 0, 1, 3, 25, 48, 96, and 144 hours. The amount of N- 
acyl pro-drug and desired migration product present at 
each time point is assigned by integrating the 
corresponding NMR signal. No migration to O-acyl pro- 
drug was observed using this method and was confirmed by 
spiking with authentic compound. 

The following examples illustrate the solution acyl 
group migration of compounds of the formulae (I) and (X) 
as observed by 19 F NMR spectroscopy. Data were collected 
as described in Example 1, above. 

EXAMPLE 2 : Rearrangement of ( 1R, 2S) -2 -amino-3 - (3 , 5 - 
dif luorophenyl) -1- ( { [1- (3- 

ethynylphenyl ) cyclopropyl] amino} methyl) propyl 3- 
[ (dipropyl amino) carbonyl] -5- (1,3 -oxazol -2 -yl ) benzoate 
(22) . 
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prodrug HEA product 

(see tables) 



Tables 1-2 provide relative concentrations as a 
function of time and at varying pH of prodrug 22 and its 
rearrangement product . 



Table 1. Concentrations at 40 °C, pH 7. 



pH 7, 40°C 


TIME 


O-acyl pro-drug 


N-acyl prodrug 


HEA 1 
product 


(hr) 


(% present) 


(% present) 


(% present) 


0 


100 


0 


0 


0.5 


10 


0 


10 


1 


0 


0 


100 



1 HEA = the hydroxyethylamine product of the acyl group 
migration . 

Table 2, Concentrations at 40 °C, pH 4. 



pH 4, 40°C 


TIME 


O-acyl pro-drug 


N-acyl prodrug 


HEA 
product 


(hr) 


(% present) 


(% present) 


(% present) 


0 


100 


0 


0 


0.5 


93 


0 


7 


1 


87 


0 


13 


3 


66 


0 


27 


6 


49 


0 


42 


24 


9 


0 


78 


48 


0 


0 


86 
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EXAMPLE 3 : Rearrangement of (1R, 2S) -2-amino-3- (3 , 5- 
dif luorophenyl) -1- ({ [1- (3- 

ethylphenyl) cyclopropyl] amino} methyl) propyl 3 - 
[ (dipropylamino) carbonyl] -5- (1, 3 -oxazol -2 -yl ) benzoate 
dihydrochloride (17) . 




Tables 3-4 provide relative concentrations as a 
function of time and at varying pH of prodrug 17 and its 
rearrangement product . 

Table 3. Concentrations at 4 0 °C / pH 7 . 



pH 7 40°C 


TIME 


O-acyl pro-drug 


N-acyl prodrug 


HEA 
product 


(hr) 


(% present) 


(% present) 


(% present) 


0 


100 


0 


0 


1.5 


3 


0 


97 


7 




0 




24 




0 




48 




0 




144 




0 
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Table 4. Concentrations at 40 °C, pH 4. 



pH 4 40°C 


TIME 


O-acyl pro-drug 


N-acyl prodrug 


HEA 
product 


(hr) 


(% present) 


(% present) 


(% present) 


0 


100 


0 


0 


1.5 


53 


0 


47 


3 


33 


0 


67 


6 


11 


0 


89 


24 


0 


0 


100 



EXAMPLE 4 : Rearrangement of N 1 - [ (2R, 3S) -3 -amino -4- 
(3 , 5-dif luorophenyl) -2 -hydroxybutyl] -N\ (u) 1\ (d) - (3- 
ethylbenzyl) -5- (1, 3 -oxazol -2 -yl ) -N 3 ,N 3 - 
dipropylisophthalamide hydrochloride (19) . 




prodrug product 

Tables 5-6 provide relative concentrations as a 
function of time and at varying pH of prodrug 19 and its 
rearrangement product . 

Table 5. Concentrations at 40 °C, pH 7 . 



pH 7 40°C 


TIME 


O-acyl pro-drug 


N-acyl prodrug 


HEA 
product 


(hr) 


(% present) 


(% present) 


(% present) 


0 


0 


100 


0 


1 


0 


97 


3 


3 


0 


91 


9 
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24 


0 


60 


40 


48 


0 


37 


63 


96 


0 


19 


81 


Table 6. Concentrations at 40 °C, ] 


pH 4 40°C 


TIME 


O-acyl pro-drug 


N-acyl prodrug 


HEA 
product 


(hr) 


(% present) 


(% present) 


(% present) 


0 


0 


100 


0 


1 


0 


100 


0 


3 


0 


100 


0 


24 


0 


97 


3 


48 


0 


95 


5 


96 


0 


92 


8 



EXAMPLE 5 : Rearrangement of N 1 - [ (2R, 3S) -3 -amino- 4- 
(3 , 5 -dif luorophenyl ) - 2 -hydroxybutyl ] -5- (1,3 -oxazol -2 -yl ) - 
N 3 / N 3 -dipropyl-N 1 - [3- ( trif luoromethyl ) benzyl ] - 
isophthalamide hydrochloride (20) . 



333 



MBHB No. 02-760-A 
Pharmacia No. 01182. US1 
Elan No. 00419-US-NEW 



F 




CF 3 



product 



Tables 7-8 provide relative concentrations as a 
function of time and at varying pH of prodrug 20 and its 
rearrangement product . 

Table 7. Concentrations at 40 °C, pH 7 . 



pH 7 40°C 


TIME 


O-acyl pro-drug 


N-acyl prodrug 


HEA 
product 


(hr) 


(% present) 


(% present) 


(% present) 


0 


0 


100 


0 


1 


0 


93 


7 


3 


0 


88 


12 


24 


0 


49 


51 


48 


0 


27 


73 


96 


0 


12 


88 



Table 8. Concentrations at 40 °C, pH 4 . 



pH 4 40°C 


TIME 


O-acyl pro-drug 


N-acyl prodrug 


HEA 
product 


(hr) 


(% present) 


(% present) 


(% present) 
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0 


0 


100 


0 


1 


0 


97 


3 


3 


0 


96 


4 


24 


0 


93 


7 


48 


0 


92 


8 


96 


0 


88 


12 



EXAMPLE 6 : Rearrangement of ( 1R, 2S) -2 -amino-3 - (3 , 5- 
dif luorophenyl ) - 1 - { [ ( 3 -ethylbenzyl ) amino] methyl } propyl 3 - 
[ (dipropylamino) carbonyl] -5- (1 , 3 -oxazol-2 -yl ) benzoate 
dihydrochloride (16) . 
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F 




19. 



product A product B 

Tables 9-10 provide relative concentrations as a 
function of time and at varying pH of prodrug 16 and its 
rearrangement products . 

Table 9. Concentrations at 4 0 °C, pH 7. 



pH 7 40°C 


TIME 


O-acyl pro-drug 


N-acyl prodrug 
(product A) 


HEA 
product 
(product B) 


(hr) 


(% present) 


(% present) 


(% present) 
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0 


100 


0 


0 


1.5 


0 


52 


48 


7 


0 


46 


54 


24 


0 


38 


62 


48 


0 


29 


71 


144 


0 


15 


85 



Table 10. Concentrations at 40 °C, pH 4. 



pH 4 40°C 


TIME 


O-acyl pro-drug 


N-acyl prodrug 
(product A) 


HEA 
product 
(product B) 


(hr) 


(% present) 


(% present) 


(% present) 


0 


100 


0 


0 


1.5 


33 


13 


54 


3 


9 


15 


76 


24 


0 


12 


88 


48 


0 


12 


88 


144 


0 


9 


91 



EXAMPLE 7 : Rearrangement of ( 1R, 2S) -2 -amino-3 - (3 , 5- 
dif luorophenyl) -1- ( { [3- 

(trif luoromethyl) benzyl] amino } methyl ) propyl 3 - 
[ (dipropylamino) carbonyl] -5- (1 , 3-oxazol-2-yl) benzoate 
dihydrochloride (18) . 
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F 




20. 

product A product B 



Tables 11-12 provide relative concentrations as 
function of time and at varying pH of prodrug 18 and i 
rearrangement products . 
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Table 11. Concentrations at 40 °C, pH 7. 



pH 7 40°C 


TIME 


O-acyl pro-drug 


N-acyl prodrug 
(product A) 


HEA 
product 
(product B) 


(hr) 


(% present) 


(% present) 


(% present) 


0 


100 


0 


0 


1.5 


0 


66 


34 


7 


0 


59 


41 


24 


0 


43 


57 


48 


0 


27 


73 


144 


0 


16 


84 



Table 12. Concentrations at 40 °C, pH 4. 



pH 4 40°C 


TIME 


O-acyl pro-drug 


N-acyl prodrug 
(product A) 


HEA 
product 
(product B) 


(hr) 


(% present) 


(% present) 


(% present) 


0 


100 


0 


0 


1.5 


32 


14 


54 


3 


8 


18 


74 


30 


0 


21 


79 


54 


0 


20 


80 


126 


0 


14 


86 



BIOLOGY EXAMPLES 

Example A 

Enzyme Inhibition Assay 

The rearranged compounds of the invention are 
analyzed for inhibitory activity by use of the MBP-C125 
assay. This assay determines the relative inhibition of 
beta-secretase cleavage of a model APP substrate, MBP- 
C125SW, by the compounds assayed as compared with an 
untreated control. A detailed description of the assay 
parameters can be found, for example, in U.S. Patent No. 
5,942,400. Briefly, the substrate is a fusion peptide 
formed of maltose binding protein (MBP) and the carboxy 
terminal 125 amino acids of APP-SW, the Swedish mutation. 
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The beta-secretase enzyme is derived from human brain 
tissue as described in Sinha et al, 1999, Nature 40:537- 
54 0) or recombinant ly produced as the full-length enzyme 
(amino acids 1-501) , and can be prepared, for example, 
from 2 93 cells expressing the recombinant cDNA, as 
described in WO00/47618. 

Inhibition of the enzyme is analyzed, for example, 
by immunoassay of the enzyme's cleavage products. One 
exemplary ELISA uses an anti-MBP capture antibody that is 
deposited on precoated and blocked 96 -well high binding 
plates, followed by incubation with diluted enzyme 
reaction supernatant, incubation with a specific reporter 
antibody, for example, biotinylated anti-SW192 reporter 
antibody, and further incubation with 

streptavidin/alkaline phosphatase. In the assay, 

cleavage of the intact MBP-C125SW fusion protein results 
in the generation of a truncated amino- terminal fragment, 
exposing a new SW-192 antibody-positive epitope at the 
carboxy terminus. Detection is effected by a fluorescent 
substrate signal on cleavage by the phosphatase. ELISA 
only detects cleavage following Leu 596 at the 
substrate's APP-SW 751 mutation site. 



Specific Assay Procedure : 

Compounds are diluted in a 1:1 dilution series to a 
six-point concentration curve (two wells per 
concentration) in one 96 -plate row per compound tested. 
Each of the test compounds is prepared in DMSO to make up 
a 10 millimolar stock solution. The stock solution is 
serially diluted in DMSO to obtain a final compound 
concentration of 200 micromolar at the high point of a 6- 
point dilution curve. Ten (10) microliters of each 
dilution is added to each of two wells on row C of a 
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corresponding V-bottom plate to which 190 microliters of 
52 millimolar NaOAc, 7.9% DMSO, pH 4.5 are pre-added. 
The NaOAc diluted compound plate is spun down to pellet 
precipitant and 20 microliters/well is transferred to a 
corresponding flat-bottom plate to which 30 microliters 
of ice-cold enzyme-substrate mixture (2.5 microliters 
MBP-C125SW substrate, 0.03 microliters enzyme and 24.5 
microliters ice cold 0.09% TX100 per 30 microliters) is 
added. The final reaction mixture of 200 micromolar 
compound at the highest curve point is in 5% DMSO, 2 0 
millimolar NaOAc, 0.06% TX100, at pH 4.5. 

Warming the plates to 3 7 degrees C starts the enzyme 
reaction. After 90 minutes at 37 degrees C, 200 

microliters/well cold specimen diluent is added to stop 
the reaction and 20 microliters/well was transferred to a 
corresponding anti-MBP antibody coated ELISA plate for 
capture, containing 80 microliters/well specimen diluent. 
This reaction is incubated overnight at 4 degrees C and 
the ELISA is developed the next day after a 2 hour 
incubation with anti-192SW antibody, followed by 
Streptavidin-AP conjugate and fluorescent substrate. The 
signal is read on a fluorescent plate reader. 

Relative compound inhibition potency is determined 
by calculating the concentration of compound that showed 
a fifty percent reduction in detected signal (IC 50 ) 
compared to the enzyme reaction signal in the control 
wells with no added compound. In this assay, preferred 
compounds of the invention exhibit an IC 50 of less than 50 
micromolar . 

Example B 

Cell Free Inhibition Assay Utilizing a Synthetic APP 
Substrate 
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A synthetic APP substrate that can be cleaved by 
beta-secretase and having N-terminal biotin and made 
fluorescent by the covalent attachment of Oregon green at 
the Cys residue is used to assay beta-secretase activity 
in the presence or absence of the inhibitory compounds of 
the invention. Useful substrates include the following: 

Biotin- SEVNL-DAEFRC [oregon green] KK [SEQ ID 

NO: 1] 

Biotin- SEVKM-DAEFRC [oregon green] KK [SEQ ID 

NO : 2 ] 

Biot in-GLNIKTEEISEISY-EVEFRC [oregon green] KK [SEQ ID 
NO: 3] 

Biot in- ADRGLTTRPGSGLTNIKTEEI SEVNL-DAEFRC [oregon 
green] KK [SEQ ID NO: 4] 

Biot in-FVNQHLCoxGSHLVEALY-LVCoxGERGFFYTPKAC [oregon 
green] KK [SEQ ID NO: 5] 

The enzyme (0.1 nanomolar) and test compounds (0.001 
100 micromolar) are incubated in pre-blocked, low 
affinity, black plates (384 well) at 37 degrees for 30 
minutes. The reaction is initiated by addition of 150 
millimolar substrate to a final volume of 30 microliter 
per well. The final assay conditions are: 0.001 - 100 
micromolar compound inhibitor; 0.1 molar sodium acetate 
(pH 4.5); 150 nanomolar substrate; 0.1 nanomolar soluble 
beta-secretase; 0.001% Tween 20, and 2% DMSO . The assay 
mixture is incubated for 3 hours at 3 7 degrees C, and the 
reaction is terminated by the addition of a saturating 
concentration of immunopure streptavidin . After 
incubation with streptavidin at room temperature for 15 
minutes, fluorescence polarization is measured, for 
example, using a LJL Acqurest (Ex485 nm/ Em530 nm) . The 
activity of the beta-secretase enzyme is detected by 
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changes in the fluorescence polarization that occur when 
the substrate is cleaved by the enzyme. Incubation in 
the presence or absence of compound inhibitor 
demonstrates specific inhibition of beta-secretase 
enzymatic cleavage of its synthetic APP substrate. In 
this assay, preferred compounds of the invention exhibit 
an IC 50 of less than 50 micromolar. 

Example C 

Beta-Secretase Inhibition; P26-P4'SW Assay 

Synthetic substrates containing the beta-secretase 
cleavage site of APP are used to assay beta-secretase 
activity, using the methods described, for example, in 
published PCT application WO00/47618 . The P26-P4 f SW 

substrate is a peptide of the sequence: 

( b i o t i n ) CGGADRGLTTR PG S GLTN I KTEE I S E VNLDAE F [SEQ ID 
NO: 6] 

The P2 6-P1 standard has the sequence: 

(bio tin) CGGADRGLTTRPGSGLTNIKTEEISEVNL [SEQ ID NO: 

7] . 

Briefly, the biotin-coupled synthetic substrates are 
incubated at a concentration of from about 0 to about 2 00 
micromolar in this assay. When testing inhibitory 

compounds, a substrate concentration of about 1.0 
micromolar is preferred. Test compounds diluted in DMSO 
are added to the reaction mixture, with a final DMSO 
concentration of 5%. Controls also contain a final DMSO 
concentration of 5%. The concentration of beta secretase 
enzyme in the reaction is varied, to give product 
concentrations with the linear range of the ELISA assay, 
about 125 to 2000 picomolar, after dilution. 

The reaction mixture also includes 20 millimolar 
sodium acetate, pH 4.5, 0.06% Triton X100, and is 
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incubated at 37 degrees C for about 1 to 3 hours. 
Samples are then diluted in assay buffer (for example, 
145.4 nanomolar sodium chloride, 9.51 millimolar sodium 
phosphate, 7.7 millimolar sodium azide, 0.05% Triton 
X4 05, 6g/liter bovine serum albumin, pH 7.4) to quench 
the reaction, then diluted further for immunoassay of the 
cleavage products . 

Cleavage products can be assayed by ELISA. Diluted 
samples and standards are incubated in assay plates 
coated with capture antibody, for example, SW192, for 
about 24 hours at 4 degrees C. After washing in TTBS 
buffer (150 millimolar sodium chloride, 25 millimolar 
Tris, 0.05% Tween 20, pH 7.5), the samples are incubated 
with streptavidin-AP according to the manufacturer's 
instructions. After a one hour incubation at room 
temperature, the samples are washed in TTBS and incubated 
with fluorescent substrate solution A (31.2 g/liter 2- 
amino- 2 -methyl -1-propanol, 30 mg/liter, pH 9.5). 
Reaction with streptavidin-alkaline phosphate permits 
detection by fluorescence. Compounds that are effective 
inhibitors of beta-secretase activity demonstrate reduced 
cleavage of the substrate as compared to a control . 

Example D 

Assays using Synthetic Oligopeptide-Substrates 

Synthetic oligopeptides are prepared that 
incorporate the known cleavage site of beta-secretase, 
and optionally detectable tags, such as fluorescent or 
chromogenic moieties. Examples of such peptides, as well 
as their production and detection methods are described 
in U.S. Patent No: 5,942,400, herein incorporated by 
reference. Cleavage products can be detected using high 
performance liquid chromatography, or fluorescent or 
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chromogenic detection methods appropriate to the peptide 
to be detected, according to methods well known in the 
art . 

By way of example, one such peptide has the sequence 
SEVNL-DAEF [SEQ ID NO: 8], and the cleavage site is 

between residues 5 and 6. Another preferred substrate 
has the sequence ADRGLTTRPGSGLTNIKTEE I SEVNL-DAEF [SEQ 
ID NO: 9], and the cleavage site is between residues 26 
and 2 7 . 

These synthetic APP substrates are incubated in the 
presence of beta-secretase under conditions sufficient to 
result in beta-secretase mediated cleavage of the 
substrate. Comparison of the cleavage results in the 
presence of the compound inhibitor to control results 
provides a measure of the compound's inhibitory activity. 

Example E 

Inhibition of Beta-Secretase Activity - Cellular 

Assay 

An exemplary assay for the analysis of inhibition of 
beta-secretase activity utilizes the human embryonic 
kidney cell line HEKp293 (ATCC Accession No. CRL-1573) 
transfected with APP751 containing the naturally 
occurring double mutation Lys651Met52 to Asn651Leu652 
(numbered for APP751) , commonly called the Swedish 
mutation and shown to overproduce A beta (Citron et al . , 
1992, Nature 360:672-674), as described in U.S. Patent 
No. 5,604,102. 

The cells are incubated in the presence/absence of 
the inhibitory compound (diluted in DMSO) at the desired 
concentration, generally up to 10 micrograms/ml . At the 
end of the treatment period, conditioned media is 
analyzed for beta-secretase activity, for example, by 
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analysis of cleavage fragments. A beta can be analyzed 
by immunoassay, using specific detection antibodies. The 
enzymatic activity is measured in the presence and 
absence of the compound inhibitors to demonstrate 
specific inhibition of beta-secretase mediated cleavage 
of APP substrate. 

Example F 

Inhibition of Beta-Secretase in Animal Models of AD 

Various animal models can be used to screen for 
inhibition of beta-secretase activity. Examples of 

animal models useful in the invention include, but are 
not limited to, mouse, guinea pig, dog, and the like. 
The animals used can be wild type, transgenic, or 
knockout models. In addition, mammalian models can 
express mutations in APP, such as APP695-SW and the like 
described herein. Examples of transgenic non-human 

mammalian models are described in U.S. Patent Nos . 
5,604,102, 5,912,410 and 5,811,633. 

PDAPP mice, prepared as described in Games et al . , 
1995, Nature 373:523-527 are useful to analyze in vivo 
suppression of A beta release in the presence of putative 
inhibitory compounds. As described in U.S. Patent No. 
6,191,166, 4 month old PDAPP mice are administered 
compound formulated in vehicle, such as corn oil. The 
mice are dosed with compound (1-30 mg/ml; preferably 1- 
10 mg/ml). After time, e.g., 3-10 hours, the animals are 
sacrificed, and brains removed for analysis. 

Transgenic animals are administered an amount of the 
compound inhibitor formulated in a carrier suitable for 
the chosen mode of administration. Control animals are 
untreated, treated with vehicle, or treated with an 
inactive compound. Administration can be acute, i.e., 
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single dose or multiple doses in one day, or can be 
chronic, i.e., dosing is repeated daily for a period of 
days. Beginning at time 0, brain tissue or cerebral 
fluid is obtained from selected animals and analyzed for 
the presence of APP cleavage peptides, including A beta, 
for example, by immunoassay using specific antibodies for 
A beta detection. At the end of the test period, animals 
are sacrificed and brain tissue or cerebral fluid is 
analyzed for the presence of A beta and/or beta-amyloid 
plaques. The tissue is also analyzed for necrosis. 

Animals administered the compound inhibitors of 
the invention are expected to demonstrate reduced A beta 
in brain tissues or cerebral fluids and reduced beta 
amyloid plaques in brain tissue, as compared with non- 
treated controls. 

Example G 

Inhibition of A Beta Production in Human Patients 

Patients suffering from Alzheimer's Disease (AD) 
demonstrate an increased amount of A beta in the brain. 
AD patients are administered an amount of the compound 
inhibitor formulated in a carrier suitable for the chosen 
mode of administration. Administration is repeated daily 
for the duration of the test period. Beginning on day 0, 
cognitive and memory tests are performed, for example, 
once per month. 

Patients administered the compound inhibitors are 
expected to demonstrate slowing or stabilization of 
disease progression as analyzed by changes in one or 
more of the following disease parameters: A beta present 
in CSF or plasma; brain or hippocampal volume; A beta 
deposits in the brain; amyloid plaque in the brain; and 
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scores for cognitive and memory function, as compared 
with control, non- treated patients. 

Example H 

Prevention of A Beta Production in Patients at Risk 
for AD 

Patients predisposed or at risk for developing AD 
are identified either by recognition of a familial 
inheritance pattern, for example, presence of the Swedish 
Mutation, and/or by monitoring diagnostic parameters. 
Patients identified as predisposed or at risk for 
developing AD are administered an amount of the compound 
inhibitor formulated in a carrier suitable for the chosen 
mode of administration. Administration is repeated daily 
for the duration of the test period. Beginning on day 0, 
cognitive and memory tests are performed, for example, 
once per month. 

Patients administered the compound inhibitors are 
expected to demonstrate slowing or stabilization of 
disease progression as analyzed by changes in one or 
more of the following disease parameters: A beta present 
in CSF or plasma; brain or hippocampal volume; amyloid 
plaque in the brain; and scores for cognitive and memory 
function, as compared with control, non- treated patients. 

The invention has been described with reference to 
various specific and preferred embodiments and 
techniques. However, it should be understood that many 
variations and modifications may be made while remaining 
within the spirit and scope of the invention. 
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